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membrane association site of the MurG protein. In Group XI the subject of the special technical feature of a computer 
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METHODS OF MAKING MODELS, METHODS OF USING MODELS OF 
MURG, COMPOUNDS THAT BIND, INHIBIT OR STIMULATE MURG 
PROTEINS, AND THERAPEUTIC COMPOSITIONS THEREOF 



FIELD OF THE rNVENTION 

The present invention relates to crystals of the Escherichia cc>// MurG, a membrane^ 
associated UDP-glycosyltransferase involved in peptidoglycan biosynthesis. The present 
^ invention also relates to three-diniensional atomic coordinates of the MurG protein, 
three-dimensional structures of the protein, and images thereof The present invention 
also relates to the atomic coordinates and three-dimensional structures of the a-carbon 
backbone of the MurG protein ^d irnages thereof. The present invention further relates' 
to the atomic coordinates and three-dimensional structures of the a-carbon backbone and 
conserved amino acid residue sidechains of the MurG protein and images thereof The 
present invention further relates to three-dimensional atomic coordinates of the donor 
nucleotide bindinjg site, the acceptor binding site, and the membrane association site of 
the MurG protein, three-dimensional structures of the binding domains; and images ; 
thereof The present invention also relates to computer readable media encoded with sets 
of the tliree dimensional coordinates of the £. coll MurG protein, the a-carbon backbone 
of the MurG protein, the a-carbon backbone and the conserved amino acid residue 
sidechains of the MurG protein, the donor nucleotide binding site, the acceptor binding 
site, and the membrane association site. The present invention relates to methods of 
crystallizing MurG proteins. 
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The present invention relates to models of three dimensional structures of UDP- 
glycosyltransferases and, in particular, MurG proteins, based on the three dimensional 
. structure of crystals of the Escherichia coli MurG. The present invention also relates to 
models of the three dimensional structures of the aTcarbon backbone of UDP- 
glycosyltransferases and MurG proteins. The present invention fiirther relates to models 
of the three dimensional structure of the a-carbon backbone and conserved amino acid 

V residue sidechains of gUDP-glycosyltransferases, in particular, MurG proteins, ythe, 
present invention fixrther relates to models of the three-dimensional structures of donor 
nucleotide binding sites, acceptor binding sites, and membrane association sites of UDP- 
glycosyltransferases, in particular, MurG proteins. The present invention also relates to 
; methods of drug design using models of this invention. The present invention further 
relates to compounds identified using models of the present invention that bind, inhibit or 
stimulate UDP-glycosyltransferases or MurG proteins. The present invention relates to 
compositions comprising compounds identified using the models of this invention for 
therapeutic or diagnositic uses. Also, the present invention relates to metfiods of making 

. models of the present invention. 

B ACKGROyiSro OF THE INV^ 

The increasing frequency of resistance to existing antibiotics represents a serious 
public, health threat. Structural anid mechanistic information on essential bacterial 
enzymes could lead to the development of antibiotics that are active against resistant 
microorganisms. Both gram positive and gram negative bacterial cells are surrounded by 
a cross-linked carbohydrate polymer, peptidoglycan, which protects them from rupturing 
under high osmotic pressures. Many of the best antibiotics function by inhibiting 
peptidoglycan synthesis, which ultimately causes cell lysis. In recent years, intense 
effort has been focused on determining the structures of the enzymes that synthesize 
peptidoglycan. Structures of several of the early enzymes in the biosynthetic pathway 
have been reported (Benson et aL, 1995; Bertrand er a/., 1997; Fan et ai, 1994; ; 
Skarzynski et al,, 1996); however, the later enzymes have proven more difficult to study 
because both they and their substrates are membrane-associated. 

MurG is the last enzyme involved in the intracellular phase of peptidoglycan. . 
synthesis (Bugg & Walsh, 1993). It catalyzes the transfer , of N-acetyl glucosamine - 
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(NAG) from UDP to the C4 hydroxyl of a lipid-linked N-acetylmuramoyl pentapeptide 
(NAM) to fonii a ?-linked NAG-NAM disaccharide that is transported across the celi 
membrane where it is. polymerized and cross-linked (Fig. 1). in bacterial' cells MurG : 
associates with the cytoplasmic surface of the membrane (Bupp .& van Heijenoort. .1993). ; 
However, we have found that E. coli MurG can be solubilized at high concentrations in ■ ■ 
active form (Ha et al., 1999). 

• m elucidation of the protein stmcture of a MurG protein is of importanc^^ 
identification and formulation of anti-bacterial agents. Until the discovery of the present 
invention, the structure and resulting mechanism by which MurG functions was not 
known. Thus, despite the important role pf MurG in peptidogiycan. synthesis, 

■ development of useful agents for treatment or diagnosis of disease was hindered by lack 
of structural information of the protein. 

In order to obtain structural information on a MurG protein.' it is important to 
have purified, active enzyme. The demonstration of activity requires a suitable assay. : 
which in turn requires access to the natural substrates or analogues thereof. The study of 
' -MurG was . hampered by difficulties obtaining and handling the lipid-linked NAM ' 
i : :substrate (commonly known. as Lipid 1). ^ problem was overcome by Walker and 
■ . coworkers, who developed a synthetic route to a set of substrate analogues of Lipid I that 

MurG. Someofthesesubstmteanaloguesarefteelywaters.oluble.makingitpossib^^^ 
: .monitor the activity of purified E. coli MurG in bufferin the abserice of natural ;pr 
' i . artificial membranes or detergents. 

■ " The linear nucleic acid and amino acid sequences of cdi MurG wer^ reported, 

in 1992. Subsequently, the nucleic acid and amino acid sequence of 5. MurG. 
was reported. Since then, many bacterial genomes have been sequenced and the 
• infomiation has. been deposited in databases.. . Infonnation based only on linear 
sequences, however, cam^ot accurately, predict the three-dimensional structure of the- 
protein and its functional domains. 

Therefore, there is a need in the art to elucidate the three-dimensional structure of 
a MurG protein. One three dimensional structure of a MurG protein can be used to. 
construct models of other MurG proteins and to facilitate the structure determination of 
crystalline forms. of other MurG proteins. Structures and models of MurG proteii^scan 
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also be used to design proteins containing only the donor binding site or the acceptor 
binding site. These proteins can be used in assays, including NMR-based assays,, to - * 
identify -- or characterize the mode of binding of - ligands that bind in or near the 
vicinity of the substrates. These ligands or compounds can then be used as leads for the 
design of inhibitors that have therapeutic activity. Structures and models of MurG " ; 
proteins can also be used in computer-based drug design, 

SUMMARY OF THE INVENTI^^ 

The present invention relates to crystalline Escherichia coli MurG prolcm.i^^^^ 
Obtaining such crystals is an unexpected result. It is well known in the protein . : 
crystallographic art that obtaining crystals of quality sufficient for determining the 
structure of a protein is unpredictable. In particular, obtaining crystals of quality 
sufficient for detemtiining the three-dimensional (3-D) structure of MurG has not been 
achievable until the crystallization of MurG as disclosed in the present application. As 
such, detenmination of the three-dimensional structure of MurG has not been possible - . 
until the discovery of the present invention. Additionally, until the discovery of the 
present invention, derivation of the three-dimensional structure and models pf other 
MurG proteins has not be^n possible. The present inventors are also the first to define ^ 
the three-dimensional structure and provide three-dimensional models for drug design for 
MurG proteins. .. '"•'*''' /. 

Accordingly, one object of the present invention is to provide crystals of 
sufficient quality to obtain a determination of the three-dimensional atomic coordinates 
and structures of MurG to high resolution, preferably to the resolution of less than 2.0 
angstroms (A). The present invention also provides methods for producing crystalline 
MurG protein. . \ % ^ : 

The value of the crystals of E, coll MiirG protein extends beyond merely being 
able to obtain such crystals.. The knowledge obtained concerning the MurG coastal 
structure, for example, has been used by the present inventors to define the heretofore 
unknown tertiary structure of the MurG protein and to identify the location, of the . 
glycosyl donor and glycosyl acceptor binding domains, as well as the location of the ;, 
amino acid residues that are invariant in all MurG proteins, This information can be used ; 
to design inhibitors of MurG that have therapeutic utility. The atomic coordinates of ' 
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coli MurG also are used to model the heretofore unknown tertiary structures of other 
MurG proteins having substantially related linear amino acid sequences, such as, for 
MurG proteins from other microorganisms. It is anticipated that homology models can 
be constmcted even from amino acid sequences with relatively low homology because 
the present inventors have identified the location of the invariant amino acid residues in . 
MurG. The relative spatial orientations of such residues is expected to. be conserved in 
all MurG proteins. 

Comparison of nucleic acid and amino acid sequences of MurG proteins i ndicates 
that the linear amino acid seqbences can vary significantly. Homology between MurG 
proteins from different microorganisms varies from less than 30% to greater than 90%. . 
reflecting the evolutionary relationship between the organisms. The low . homology 
between distantly relaled MurG homologues is not believed to reflect significantly 
different folded structures. It is well known thatmany amino acid sequences are capable 
of adopting the same general fold. E. coli MurG contains an alpha^eta 'folding pattem,- 
orid of the most common folds known in proteins. It is likely that all MurG homologues , 
. cbiitain a similar alpha^eta fold despite the differences in the linear amino acid 
• sequences. What gives these proteins their identity is not the general fold, but the 
:•- specific details.- Le., the presentation.of certain amino acids on the folded structure. The 
present inventors have identified the location in £. coli MurG of a set of residues that are 
.invariant in all MurG homol^^^^^ 

•similar spatial location: with respect to the folded structure in all MurG homologues. . 
::Thbrefbre, these invariant residues, which have be^ 
residues for the binding and catalytic function of the protein, provide essential . 
.information on the location of the active site and on critical contacts to the 
substrates/products. They also serve as constraints that make it possible to predict the 
three-dimensional , structures even of distantly related MurG homologues. Thus, 
knowledge of the three-dimensional structure of the E. coli MurG protein has provided a 
starting point for investigation into the structure of all MurG proteins. 

Accordingly, a object of the present invention is to provide information regarding 
the atomic coordinates and three-dimensional structures of (1) the MurG protein, (2) the 
a-carbon backbone of the MurG protein. (3) the a^carbon; backbone ^d ' conserved 
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amino acid residues of the MurG protein, (4) the. donor nucleotide binding site, (5) the 
acceptor binding site, and (6) the membrane association site MurG proteins. 

it is also an object of this invention to solves the three-dimensional structure of 
UDP-glycosyltransferases, in particular target MURG. proteins, and to determine their 
structure and/or atomic coordinates. Further, it is an object of this invention to use the 
structure or atomic coordinates of the £, coli MurG crystal to solve the structure of 
different MURG protein crystals, or a crystal of. a mutant protein, homolog or co- 
complex of MurG. 

The present invention relates to models of three dimensional structures of UDP- 
glycosyltransferases, in particular MurG proteins, based on the atomic coordinates of 
crystalline £. co// MurG protein. 

It is a further object of this invention to provide UDP-glycpsyltransferase 
enzyme mutants characterized by one or more different properties as compared Wxih 
wild-type MURG. These properties include altered surface charge, increased stability to 
subunit dissociation, altered substrate specijBcity or higher specific activity. MURG 
mutants are useful to identify those amino acids that are most important for the 
enzymatic activity of MURG. This information, in. turn, allows the design of improved 
inhibitors of MURG as compared with peptidic MURG inhibitors. 

Another object of the present invention is to provide computer readable mediums 
encoded with a set of three-dimensional coordinates of the £. coli MurG protein, the a- 
carbon backbone of the MurG protein, the a-carbon backbone and conserved amino acid 
residues of the MurG protein, and the nucleotide donor binding site, the acceptor binding 
site, the membrane association site of the MurG protein. 

Another embodiment of the present invention provides three-dimensional and 
two-dimensional computer images of the three dimensional structure of MurG protein, 
the a-carbon backbone of the MurG protein, the a-carbon backbone and conserved 
amino acid residues of the MurG protein, and the nucleotide donor binding site, the 
acceptor binding site, the membrane association site of the MurG protein. 

The knowledge of the three dimensional structure of MurG also provides a means 
for designing proteins that have altered beneficial functions by analyzing the. structure . 
and interactions between individual amino acids of the protein. . For example, the present 
inventors have shovm that E. coli' MurG consists of two". domains separated by a cl^ft. 
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Noncovalent interactions between the two domains are not extensive. .. The present 
inventors have shown that the domains fold independently and can, therefore, be 
expressed independently either alone or as part of a recombinant protein containing the. 
acceptor binding site from one MurG homologue and the donor binding si te from another 
MurG homologue. It would be expected that the domains of other MurG proteins could 
also be expressed independently, either alone or as chimaeras with other MurG domains. 
Independently expressed domains of the protein are useful for discovering ligands that 
bind to the individual domains. . , 

The knowledge of the three-dimensional strucUire of E. co/i MurG protein and ; 
models of other MurG proteins also provides a means for. designing. and producing 
compounds that regulate, inhibit or antagonize functions of the MurG protein (i.e.. 
structure based drug design). For example, chemical compounds can be designed to 
block binding of UDP-GlcNAc to a MurG protein usiiig various computer pro-ams and 
models. ■ 

. It is also an object of this invention to use the structure coordinates and atomic 
details of MURG. or its mutants or homologues or co-complexes, to design, evaluate 
computationally, synthesize and 6se. inhibitors of MURG that a^^^^ 

I, physical and phannacologic properties of peptidic MURG inhibitors, ■ > , v^.; ■ • ; 

I Another embodiment of the present invention is a composition comprising MurG protein 

.. ; in a crystalline form. 

- Yet another embodiment of the present invention is a method for producing 
; crystals of MurG. comprising combining MurG protein in a suitable buffer with a 
■ suitable amount of a reservoir buffer containing a detergent, and inducing crystal 
formation to produce said MurG crystals. 

■ • ' • • •.• . . ' ■ . ' • ^ 

BRIEF DESCRIPTION OF THE DRAWINGS . 
Fig. I. Pathway for peptidoglycan biosynthesis. . 

Fig. 2. Overall architecture of MurG. A. Stereo view of the MurG strvcture. The N 
domain is shown in purple; the C domain is shown in green. The ngure was generated 
with the programs MOLSCRIPT (Klaulis. 1991) and RASTER3p.(Mem.t.& Murphy, 
1994). B- Topology diagram of MurG. . ; 
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Fig. 3. Identification of critical residues in MurG and related glycosyltransferases/ 
Sequence alignment ofE. coli MurG with homologs from seven other bacterial strains, 
deliberately chosen to represent a disparate group of organisms. The secondary structure 
of £. coli MurG is shown above the sequences. Gaps mapping to the loop regions off. 
coli MurG suggest that some sequences include other structural elements.; Residues 
highlighted in blue are invariant among the eighteen MurG sequcinces available. 
Residues highlighted in yellow are identical in 85% of the eighteen homologs, while in 
the remaining 15%, only closely related amino acid substitutions are found. Highly 
conserved residues that do not meet the stringent criteria established for highlighting are 
shown in the consensus sequence, A consensus motif for UDP-glucuroriosyltransferases 
is also shown. Numbering is with respect to the overexpressed E: coli MurG construct, 
which contains an additional N-teraiinal methionine. B. Mapping of the G loops, and 
other highlighted residues from Fig. 3a in red on the MurG structure. Side chains for ; 
: highly conserved residues are also shown. C. Model for the proposed UDP-binding 
subdomain found in many UDP-glycosyltrarisferases based on the £. co// MurG 
structure. Conserved residues in UDP-glucuronosyltransferases are highlighted in red; 
Side chains are shown for residues that are located near the cleft and may be involved in 
substrate binding. The glutamate residue is proposed to interact with the ribose sugar. 
The dotted loop varies in length within the MurG family and in other UDP-sugar 
transferases, but the N and Q on the following helix are invariant. Note that the UDP- 
glueuronosyltransferases contain a conserved D preceding the Q, which is not shown on 
"thismodel ^ -'y '--'.y^ 

Fig 4. Structural analysis of the substrate binding pockets in MurG. A.- Structural 
comparison between the C-terminal domain of phage T4 ?-gluc6syltransferase (left) and 
the C-terminal domain of E. coli MurG (right). The aligned six ?-strands are magenta, 
the aligned ?-helices are orange, and the other structural elements are blue. In ?- 
glucosyltransferase, key residues involved in UDP binding are highlighted in yellow, 
The analogous residues in MurG are also highlighted in yellow. B. A close-up view of. 
the proposed donor binding pocket in the MurG C domain. with . the ;docked UDPf - .: 
GlcNAc. Conserved residues in MurG are colored niagenta. The carbonyl oxygen; of 
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residue 1245 is shown in red, and its backbone nitrogen is shown in blue. C. The surface 
of E. coli MurG. The G loops and other conserved residues in MurO. are colored 
magenta. The proposed membrane binding interfece is also highlighted with 
hydrophobic residues in yellow and positively charged residues in blue. 

■ DEFINITIONS • 
, It is to be noted that the term "a" of "an" entity refers to one or more of that 
entity; for example, a compound refers to one or more compounds or at least one 
. compound. As such, the terms "a" (or "an"), "one or more", and "at least one" can be 
used interchangeably herein. 

, It is also to be noted that the terms "comprising"; "including" and "having" can 
be used interchangeably. Furthermore, a compound "selected from the group consisting . 
of refers to one or more of the compounds in the list that follows, including mixtures 
(i.e., combinations) of two or more of the compounds. 

According to the present invention, an isolated, or pure, protein, is a protein that 
. has been removed form its natural milieu. As such, "isolated" and "biologically pure" do 
: ; not necessarily reflect the extent to which the protein has been purified. An isolated 
, ' V protein of the present invention can be obtained from its natural source, can be produced " 
. ' . using recombinant DNA technology or can be produced by chemical synthesis. 

• It is also, to be noted that the teps "tertiary" and "three dimensional" can be used 

interchangeably: . ' :. . ... ■"• . 

]\ ' - : : It is also to be noted that reference to a "MurG protein" car, also be recited as 
■y- "MurG" and such terms can be used to refer to the coinplete MurG protein, a portion of 
the MurG protein, such as a polypeptide. 

The following terms are also used herein: > V 

The term "naturally occurring amino acids" means the L-isomers of the naturally 
occurring amino acids. The naturally occurring amino acids are glycine, alanine, valine. 
. leucine, isoleucine, serine, methionine, threotiine, phenylalanine, tyrosine, tryptophan.. 
, . cysteine, proline, histidine. aspartic acid, asparagine. glutamic acid, glutamine. .gamma.- 
carboxyglutamic acid, arginine. ornithine and lysine. Unless specifically indicated. all. 
amino acids referred to in this application are in the L-form. . . ; 
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The term "unnatural amino acids" means amino acids that are not naturally found 
in proteins. Examples of unnatural amino acids used herein; include racemic mixtures of 
selenocysteine and selenomethionine. In addition, unnatural amino acids include the D or 
L forms of nor-leucine, para-nitrophenylalanine, homophenylalanine, para- 
fluorophenylalanine, 3-amino-p2-benzyIpropionic acid, homoarginine; and D- 
phenylalanine. 

The term "positively charged amino acid" includes any naturally occurring, or 
unnatural amino acid having a positively charged side chain under normal physiological: 
conditions. Examples of positively charged naturally occurring amino acids are arginine, 
lysine and histidine. 

The tenn "negatively charged amino acid" includes any naturally occurring or 
unnatural amino acid having a negatively charged side chain under normal physiological 
conditions. Examples of negatively charged naturally occurring amino acids are aspartic 
acid and glutamic acid. 

. The term "hyctophobic amino acid" means any arnino acid having ah uncharged, 
. nonpolar side chain that is relatively insoluble in water. Examples of naturally occurring 
-hydrophobic amino acids are alanine, leucine, isoleucine; valine, proline, phenylalanine, 
tryptophan and methionine. 

The term "hydrophilic amino acid" rrieanii any amino acid having an uncharged, ^ 
polar side chain that is relatively soluble in water. Examples of naturally occurring 
hydrophilic amino acids are serine, threonine, tyrosine, asparagine. glutamirie, and 
"cysteine. / \ . , - ."' 

The term "MurG" refers to a UDP-glycosyltransferase that has a two domain 
strucuture, where each domain contains a set of invariant residues as shown in Figure 3 a, 
including any mutant, homologue or co-complex or any similar enzyme thiat catalyzes the 
transfer of N-acetylglucosamine (GlcNAc) from UDP to the C4 hydroxyl of the lipid- 
linked MurNAc pentapeptide. 

The term "mutant" refers to a MurG polypeptide. Le.. a polypeptide displaying 
the biological activity of a wild-type MurG, characterized by the replacement of at least 
one amino acid from the wild-type, E. co// MURG sequence according to Ikeda, et al., 
Nucleic Acids Res. 1990, and Mengin-LeCreuix et al.. Nucleic Acids Res. 1990. Such.^ v 
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mutant may be prepared, for example, by expression of MURG cDNA previously altered 
in its coding sequence by PCR-based mutagenesis method. " - ■ . 

MurG mutants may also be generated by site-specific incorporation of unnatural 
amino acids into MURG proteins using the general biosynthetic method of Noren, C. J.,; 
et al.. Science, 244, pp. .182-188 (1989). In this method, the codon encoding the amino 
acid of. interest in wild-type MURG is replaced by a "blank" nonsense codon, TAG, 
using oligonucleotide-directed mutagenesis (described in detail, infra). A suppressor 
tRNA directed against this codon is then chemically aminoacylated in vitro y/^ith the 
desired unnatural amino acid. The aminoacylated tRNA is then added , to an. in vitro 
translation system to yield a mutant MURG enzyme with the site-specific incorporated 
unnatural amino acid.. 

Selenocysteine or selenomethionine may be incorporated into wild-type or mutant 
MURG by expression of MURG-encoding cDNAs in auxotrophic E. coli strains. 
Hendrickson, W. A. et al., EMBO J., 9(5), pp. 1665-1672 (1990). . In this method,, the 
- wild-type or mutagenized MURG CDNA may be expressed in a hbst organism on a 
growth medium depleted of either natural cysteine or methionine (or both) but enriched 
' ' in selenocysteine or selenomethionine (orboth). : • - : ^ ' 

The term "altered surface charge" means ia change in one or nipre of the charge, 
units of a mutant polypeptide, at physiological pH, as comparied to wild.type MURG, , 
This is preferably achieved by mutation of at least one amino acid of wild-type MURG to 
; , . .an amino acid comprising a side chain with a different charge at physiological pH than 
■ the.original wild-type side chain. . 

The change in surface charge is determined by measuring the isoelectric point 
(pi) of the polypeptide molecule containing the substituted amino acid and comparing it 
to the isoelectric point ofthe wild-type MURG molecule. ^ ''.^ -i^r'y. 

The term "altered substrate specificity" refers to a change, in the ability of a 
mutant MURG to cleave a substrate as compared to wild-type MURG. 

' The "kinetic form" of MURG refers to the condition of the enzyme in its free or. 
unbound fonn or bound to a chemical entity at either its active site or accessory binding 

' • -site. ' ■ • • ■ / ■ 

A "competitive" inhibitor is one that inhibits MURG activity.by .binding to th^^ 
same kinetic form, of MURG, as its substrate binds— thus directly competing with, the " 
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substrate for the active site of MURG. Competitive inhibition can be reversed completely 
by increasing the substrate concentration. 

An "uncompetitive" inhibitor is one that inhibits MURG by binding to a different 
kinetic form of the enzyme than does the substrate. Such inhibitors bind to MURG 
already bound with the substrate and not to the free enzyme. Uncompetitive inhibition 
cannot be reversed completely.by increasing the substrate concentration. , 

A "non-competitive" inhibitor is one that can bind to either the free or substrate 
. bound form of MURG. 

Those of skill in the art may identify inhibitors as competitive, uncompetitive or 
non-competitive, by computer fitting, enzyme kinetic data using standard equations 
according to Segel, I. H., Enzvme Kinetics, J. Wiley & Sons, (1975). It should also be 
understood that uncompetitive or non-competitive inhibitors according to this invention 
may bind to the accessory binding site. 

The term "homolog" means a protein having at least 25% amino acid sequence 
identity with MURG or any fiinctional part of MURG, and including certain invariant 
amino acid residues corresponding to G14, G15, G18, H19, G104, H124, E125, G190, 
G191, S192, G194, A195, R26I, G263. A264. E269, P281, Q289, N292 and A293 (as 
numbered in the E.coli MurG .sequence set forth in Figure 3a) and also including three 
glycine rich loops. A homolog may contain some or all of the invariant residues, 

The term "co-complex" means MURG or a mutant or homologue of MURG in 
;,covalent or non-covalent association with a chemical entity or compound: 

The term "associating with" refers to a condition of proximity between a chemical 
entity or compound, or portions thereof, and a MurG molecule or portions thereof The 
association may be nori-covalent-wherein the juxtaposition is energetically favored by ; 
hydrogen bonding or van der Waals or electrostatic interactions-or it may bcxdovalent. 

The term ".beta.-sheet" refers to the conformation of a polypeptide chain 
stretched into an extended zig-zig conformation. Portions of polypeptide chains that run 
"parallel" all run in the same direction. Polypeptide chains that are "anti parallel" run in 
the opposite direction from the parallel chains. . 

The terms "atomic coordinates" or "structure coordinates" refer to mathematical 
coordinates derived from mathematical equations related to the patterns obtained^pn. 
diffraction of a monochromatic beam of X-rays by the atoms (scattering centers), of a ' 
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fr^ r^^lculate an electron 
MurGmo,«uW i„c,vsuUonn.Thc.imac«onaa.ar=used toc Uu^^^^ ■ 

The term "heavy atom denvatization relers to .. , . 

oiystal. This tafom-auon, m turn, .s used to g ,. ^ , N L. Johnson, 

■. conshuc.toe-dWa' — - 

- . v:::.:^ „f ,^ 0.75 A wh=n,sap=Hn,posed..using backbone atom, on , , 
^ ■ x^, 1 T=H.2orTable3shaUbeconsidered.denUcal,„ 

cfell comprises a complete representaUon.of theumt p . . 

" ;V^-;^ buildsupthecrystal.: : . ^^3„^^ 
The term "space group reters to inc 

^■^'^^^ , refers to a method that involves gfeherating a f 

. . .^^:rr" rs.c.u.— 

. . , °'. Whose structure coordinates « i™own ,(e.6. ..^ 

oHe„t...ndpos,upa..«u.^ 

^^.ilinP-orthe.^^^^^^^^^ 
as best to account for the observe ... . _^ amplitudes lo give 

. . . then be calcuuted ^ntth. .node, and —d w^^ 

in turn, can be subject to any of the several , • . ; . : v;^ /^ 

• ' 13 - ■ ' • ' ' ';/.::-'^ 
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accurate structure of the unknown crystal. Lattman, E., "Use of the Rotation and 
Translation Functions", in Methods in Enzymology, 115, pp, 55-77 (1985); M. G. 
Rossmann, ed., "The Molecular Replacement Method", Int, Sci. Rev. Ser , No. 13, 
Gordon & ' Breach, New York, (1972). Using the structure coordinaties of MURG 
provided by this invention, molecular replacement may be used to determine the 
structure coordinates of a crystalline mutant or hpmologue of MURG or of a different 

.• crystal form of MURG. : 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention relates to the discovery of the three-dimensional structure 
of the crystalline form of tfie E. coli MurG protein, models of such three-dimensional 
structures, a method of structure based drug design using such .structures, methods to 
identify ligands or compounds that interact or bind with such structureis, the compounds 
identified by such methods, and the use of such compounds in therapeutic compositions. 

More particularly, the present invention relates to novel crystals of E. coli MurG 
protein, methods of production of such crystals, three dimensional coprdinates of MurG 
: protein, MurG structures and models derived from the E. coli MurG structure, and uses 
; of such structures and models to derive other MurG structures and in ligand discovery 
and drug design strategies. . - [ 

The present invention also relates to three-dimensional structures and coprdinates 
of the donor nucleotide binding site, the acceptor binding site, and the membrane 
association site of the MurG protein, structures and models of the binding ;sites, and uses 
of such structures and models to derive the bmdinjg sites of other MurG proteins and in 
drug design strategies. 

Solely for ease of explanation, the description of the invention is divided into the 
following sections: (I) crystals of MurG protein; (2) methods of crystallization; (3) three- 
dimensional crystal coordinates and structure of E, coli MurG; (4) three-dimensional 
coordinates and structure of the donor nucleotide binding site of MurG; (5) coordinates 
and structure of the acceptor biriding site of MurG; (5) three dimensiorial coordinates and 
structure of the membrane ass6di,gibn site; (6) two dimensional and three dimensibhar - 
images of the protein, a-carboh "backbone, a-carbon backbone , w 
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W0».««« . , „,^„p„,« readable mediums comprising .he. ^ - 

.id residues, ^^^^'^''^'^IZJ^. a-^o^ .a*bo„=. ..-carbon 

d.mensiona. eoordina.es ot *e M .^^„^3,„.. ,8) images of s~. , . 

. backbone wi* conserved amino acdresrdu^^ ^^^^^"^ . ; ■ ■ 
of MurG proUensan* binding sr.es; (9) Ure s— of other v. 

. ^ereofandme^odsofusing^e^u.^^^ 

MurO proteins ^^^^"^^Z.^^. derived from sm-cfu^ , 
p,0.ein3ndbindingsi.esuue^;(' ^ 
design; and (U) .hcrapcuUc compos...ons us,.g 8 

drug design. • . 

•.. CRYSTALS 

; .. i:„dudes a composition composing a 

: Oneembod.enrof .eprese.inv«^«-^^^ ^.^^^ ^ ^ 

MurO protein " ' „ .fer to crys.a.««d.M„,G protein. and are . , . 

..^.taUtne MurCT: and '^urO »:^dimen. ,r*e pre^n, 

^V :i„..ndedtobeusedu.tercbangeab.y. '^"T ' ^ MurG protein in a crysuH.ne, ;v 

,,.„tion incudes a "-"^^^-^^^^a fbrmaUonr^od 
^ ; PreferabV,acry.U.UneM-K5^- 

, ,escribedberein,inpa-«ar.ccd.^^*-^^ 

^ of *e present — <^._^^^__„^^^ 

V - . p^ipitates as a triOinic ervstal. ^^er in a P V space grou^^ . 

t,:\ - incudes M.^ cr,- to fbrm a urn.. ce« of dim.ns.on,.^ 

• «i,b «vo moleenles per ^.83 .520. v^5.448, : A prefe.ed . 

^ 3.60.6U.A, b.66.56 A. .-67.902 ^ deterininarion of., 

crystal of the present invention J _ ^ ,„ ^ ... & and mor. 

preferably to about 1.8 A. ^, i„v«,tion includes crystalline MurG protem . 

Another embodiment of the present tn^ ^^^^^^^ ^^^^^ . , 

. ,„.,ysu«ized with a donor ^^^.^,^o.^^ or an analog . 

,„^,„ncleo«deisUOPorUPP-G.C^C^^^^.^^^^,„,,^^ 
.Her^r Thesubstrateorsubstrateana S.s^ 
,ipid I or UpidU. More specie* U^ ^.^^ 

PCT/US99/02187. published as WQ99/38 . , . 
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.60/122,966 filed March 3, 1999 and 60/137,696 filed June 4, 1999, and Internaiional -^i ^'^^^.^ 
Application No. PCT/ySOO/05554 entitled "Bacterial transglycosylases: Assays for . 
monitoring the activity using lipid II substrate, analogs and methods for discovering ''^ 
antibiotics," all incorporated herein byreference in their entirety. : ^: 

Included in the present invention, a variety of MurQ proteins froni numerous 
organisms can be used to prepare MurG crystals, including but not limited to, / 
.microorganisms such as bacteria, higher-order bacteria, thermal stable bacteria, . 
spirochetes, small pathogenic organisms, fungi, protozoa, cyanobacteria, ; and^ : 
tiypanosomes. More particularly, bacteria such as but not limited to, Escherichia coll 
Bacillus subiilis, Aquefex aeolicus, Borrelia burgdorferi, Chlamydia pneumoniae/ 
Chlamydia trachomatis, Enterococcus faecaisl Enterococcus hirae, Haemophilus 
influenzae, Helicobacter pylori J99, Helicobacter pylori, Mycobacteriurn tuberculosis. 
Porphyromonas gingivalis, Rickettsia proM^azekii^Streptomyces coelicolor, Streptomyces 
f ' collinus, Streptococcus pneumoniae, Synechocystis sp. (strain PCC6803), 7%erwo/oga 
: maritime, ziiA Treponema pallidum. 

In another embodiment of the present inventioTi, the MuKj proteins or^ 
thereof, mutants or homologs are expressed in, for example, an E. cqli host cell for use . 
expressing sufficient quantities of sufficiently purified protein to form crystals the 
/ present inventors have demonstrated that it is possible to express Enterococcus. Jaeca/is ^ 
V ; • MurG in E. coli cells - so the MurG proteins fix)m many prganisms.can be cloned into 
expression vectors suitable for expression in £, coli cells. This would facilitate obtaining 
sufficient quanitites of isolated or purified MurG proteins. The expression of E./oeca/;^ 
. MurG protein in £. coli host cells is performed, for example, by expressing the £, 
faecalis MurG gene cloned into a pET21b expression vector and transformed into an £. 
coli host cell. The MurG protein is over-expressed v^ith a C-termi'nal his .tag - 
(LEHHHHHH) which allows the protein to be purified using a His-tag affinity column! 
The protein is then crystallized and the atomic coordinates are determined using X-ray 
diffraction and methods known to those skilled in the art. -^^^^ > ; ■ ^ ^ 

It is another embodiment of the present invention to provfde for the cor^^ 
and expression ofchimeric MurG proteins to enable the crystallization and detem . /^-^ ^ ^^ 

of the three dimensional coordinates of such chimeras.; For example, if there are;;- : ' ^^-^^^^^ 
problems obtaining or crystallizing MurGs from other organisms, the present invention ;;' 
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p^vidcs infonna,io. .na.es po^.br ^ ^ ^^^^ ^ , ^ 

, donor or accep.o.bi„din. .»^^-_^ ^ ^^^ ^ 

, . .onor.in«ns.<efron,ano.>,erorsa,n^^^<>^^ B:, taecaUs ^urO is .ore ■ , 

^a.e. or crV^UlUze. For e.a.p.e^w^^^^ 

, .m»U.oso,u.i««---«-^^l,„^>„,Vs.o«^ , 

, ^ To overcome this prou It • \. etnicture.to see 
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: , . Binain.of^cc.emioa.con^^'^^^^^^^ 
r; ;, i„d,e art. Thereby, tt«c^^ ; - . ' ; . ^ / . ■^.:^.,^.:...■ 
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mr^^y-^^y^^^^'^'-'T^lt^l^ an, buffer Has the P.a between 
ynslhydro^ymethyflaminomethanObuffer, . 
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5.5 and 8.0. A suitable NaMES buffer solution has a pH range from about 5.6-6.5: Most 
preferably, the NaMES buffer has a pH of about 6.5: The precipitant cbtnprises 
ammonium sulfate, saturated sodium and potassium tartrate and polyethylene glycol A 
suitable concentration of ammonium sulfate can range from 0.8 M to l.S M.: Most 
preferably, the ammonium sulfate concentration is about 0.96 M. A suitable additive 
comprises detergents like Triton X- 100 and n-octyl-beta-glucoside. The concentration of 
Triton X-IOO can range from 0.1% to 1%. Most preferably, the concentration of Triton 

■ X-IOO is 0.4%. • ' '.^ ■ . •■ .^y::::-:-'''' 

In a preferred embodiment, MurG crystals are produced by a method comprising 
concentrating MurG protein in a buffer solution, mixing the protein concentrate with 
UDP-GlcNAc in a .1:3 molar ratio, mixing equal volumes of protein solution with a 
reservoir solution, and indlucing crystal formation to produce MurG crystals. ■ 

In a particular embodiment of the invention, MurG ciystals are produced by a 
method comprising concentrating MurG protein to 10 mg/ml in a buffer of 20 mM Tris- 
. HCl, pH 7.9/150mM NaCl and 50 mM EDTA; mixing the protein concentrate with 
UDP-GlcNAc in a 1:3 molar, ratio; mixing eqiial volumes of protein solution with a 
reservoir solution comprising (0.1 M NaMES, pH 6.5, 0.96 M (NH,)jS04^ 0.4% 
TRITON® X-IOO, and 10 mM dithiolthreitol (DTT)), and inducing crystal formation 
using hanging drop vapor-diffusion.. This preferred method is described in greater detail 
V. in Example 1. ' ' ' ' .' - 

Supersaturated solutions of MurG proteiii can be induced to crystallize by several " 
methods including, but not limited to, vapor diffiision, liquid diffusion, batch 
crystallization, constant temperature and temperature induction or a coriibination thereof 
Preferably, supersaturated solutions of MurG protein are induced to crystallize by vapor 
diffusion (i.e., hanging drop method). In. a vapor diffusion, method, a ^i4urG protein 
solution is combined with a reservoir solution of the present invention that will cause the 
MurG protein solution to become supersaturated and form MurG crystals at a constant 
temperature. Vapor diffusion is preferably performed under a controlled temperature in ' 
the range of from about 15°C to about 30°C, more preferably from about 2p°C. to about! 
25°C, and most preferably at a constant temperature of about 22°C. . •. ■\y.:-:.!'--'':^^ 
In another preferred embodiment, the present invention includes , a inethod to - 
produce crystals of MurG protein comprising the. steps, of: (a) preparing an about id.. -. { 
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„,g/., so.uuo„ of MurO protein .n a^Tn.^ . ^ of *is pro'cin . ; 

. MurO pn,tein .o,uUon in a 3.1 n.o,a, „ .his dropU. , , ; , 
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:. incnbatingurtaHrystalsofMurC form. . ^^.^^^ ^ method. "An isolated , 

Any isolated MurG protein can be used^^^^^^ ^^ . ^^^^^^^ 

: MurG pn>tein can be isolated ftom .ts "^^'^^ amplification, cloning) or ; 

.hemica. synthesis. . To ^'"^- .'^^^^ tto^ ^^,, capable of expressing the ■ , , 
encoding a MurG protein can be .nsertc _ ^ ^ „oi.cules to include in , ■ 

. „„cleic acid .n a bo. 0,11. ^^^JLlosed b^it. Such suitable and ■ 

, ^ombinant vectors of the present ^cs;,bat have been 

p^ferrednucleic acid tnolecn.es — ^ ^p^erred nucleic acid molecule 

iso«d,od,.=.andth.v.iUbeisolated,n*e^^P_^^__^^^ 

r ; of thcpresen. invention .oid^duesorse^?"-^ ' : 

.. ^.ogni^edbythcpr^enceof^^^ 

A sequence aUgmnent for stxMu . V. ^^^.^^,„^„„ mutO pro.e.,|3. ^ A , 

V; :■ nucl.cacidmoleculeor.bepre^-''*^^™^ 
V ■ preferably a .IMeng-H MurG ^"^.^ 

"nucleic acid molecule to mclude " 1^ - ^oaing a,potein havi^^^ 

: ■ ^ontbinant, molecule, includes a ^re^uences of MurO proteins as deposited 

: ' aminoacidsequencerepresentedbyamtnoa^^^^ 

■ ;„ ^ «CB. database and are ^'^^^'^ 0835iS. Q9Z.C5,., 

E70579. C7.699.F70195. ^'''■"'''^Z^ C^y^- «^585; Q9ZHA9.. 
CABS52S0. AAF39020..BAA1S775. AA^^«29.^^ O06224. Q9Z702. OS4766, 

Q9ZHDC0. Q9ZBA5. Q9X4H4. O^"^'"' ^^^^^^ CAB66324. AAC68356, 

l9552,)6723S,O5,70S,O25770.C«^^^^^^^^^^ 

AAF06S30. P1S579. P17443. "''"^^^ CAA38866. AAD08196, BAAOHS,, 
CAA18668. CAA38869. CAA38868, CAA^^. .^^^^^ 

BAA01455. BAA01454. AAf>19042. C^'^ ^J^^^^^t^ 
MC95450.CAA14869.AAa320UAAC65509,A . .. , .,v , 
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AAC22793, AAC07193. BAA24357. CAB13395. BAA01355, AAB35538. i?04l53C. 
1808265B. 1808265A, CAA36866.;CAA36869. CAA36868, CAA36867, CAA36776- 
and AAA99436. Further, examples of nucleic, acid molecules encoding MurG proteins 
have been deposited in NCBI, Genbank, and have Accession Nos. AL 162758, 
AE002281, D90917, AF110367, AL139077, AJ242646. AE000520. AE000511. L42023. 
;U000?6, NC-000922. AE000783, AEb00657. :AE001348, AF099188, ARb48673, 
AR048672. AF179611, AL0226b2, AL109663, X55034. AE000621. D 10602. 
,AE00167d. X64259. Yl 3922. U 10879, AEOOl 535, AF068902, AJ235271, AEOOOl 18. : V; 
AE001227, AE001176, U94707, Z95388, U32793, AE000727. D84504, ?99111. 
D10483.X52644, X52540, and L24773. These sequences are known and are publicly 
available. Further, as additional genomes and genes arc sequenced, more MurG 
encoding nucleotide sequences will become available, and can be used in the present / 
invention. 

. ■ ^PSC'fic embodiments of the invention, the protein sequence of £. co// MurG 
•was. reported in 1990 (Ikeda et al. Nucleic Acids Res. 1990. 19:4014; and Mengin- 
Lecreuix, D. et al., Nucleic Acids Res' 1990, 18:2810.). co/i genomic DNA can be 
i)urified from £. coli or purchased from AfCC, or the gene for E. co// MurG is cloned 
into a plasmid can be obtained from numerous sources. Primers were designed to the . 
'portions of the gene corresponding to the N and C termini of the protein. The primers : 
also encoded restriction enzyme sites outside the protein coding region! ; The gene : 
sequence was amplified; the corresponding double stranded nucleic acid molecule was 
cut with appropriate restriction enzymes for cloning into a commercially' available 
expression vector (pET expression vectors available from Novagen provide for numerous 
variations of MurG protein - wild-type or fusion proteins or proteins with affinity tags at 
N or C terminus. We have worked with several constructs but found that MurG with a 
His-tag at C-terminus crystallized best; the protein sequence contained, an extra 
methionine at N-terminus and eight extra residues at C terminus, six of which were 
histidines. The vector used was pET21b. (as described in Ha et al. J. Am. Chem. Soc. 
121, (1999) 8415-8426 hereby incorporated by reference in its entirety). 

A recombinant vector of the present invention can be either RNA (probably not) . . . / 
or DNA, and typically includes, but is not limited to, a virus or plasmid. Any > 
recombinant vector and host cell that provides for expression of a MurG protein i .v 
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In a preferred embodiment, one method to isolate MurG protein useful fof 
producing MurG crystals includes recovery of MurG protein having a/C-tem^inal 
LEHHHHHH (His tag) sequence purified as described in. Ha e/ fl^ (1999: 1 Amer 
Chem^ 121:8415-8426). One of skill in the art is able to modify this procedure in^ 
order to purify other proteins can be produced as C-teiminal. histadine (his) tags. The 
purification conditions for specific MurG proteins will . vary depending upon the 
particular characteristics of the prxjteins such as to isoelectric point, molecular weight, 
etc. It is known that the isoelectric points of different Murg homologues vary a bit' 
although they are generally relatively high. Also, some Murg homobgiies may be more 
hydrophobic than others, which will mean differences in amount of detergent necessary 
for purification. It is likely that all the Murg homologues can be purified over nickel 
affinity columns usiiig the C-tenninal his-tag as a handle. Those skilled in the an of 
protein purification will know how to modify purification parameters depending upon the 
. protein characteristics, in order to purify the protein for crystallization. 

STRUCTURE OF MWG PROTEIN X 
One embodiment of the present invention incMes a iTipdel of a M^^ 
y which the model represents a three dimerlsiqiial structure of a MurG protein. Another ' ■ 

ernbodiinent of the present inveiition includes the t^^ 
; ; protein. A three dimensional structure of a MurG protein encompasswl by the present 
invention substantially cpWbrrns with the atcnnic coordinates represented in Table 1. 
According to the present invention, the use of the tenn "substantially con forins" refers to 
at least a portion of a three dimensional structure of a MurG protein which is sufficiently 
spatially similar to at least a portion of a specified three-dimensional configuration of a : 
particular set of atomic coordinates (e.g.. those represented by Table I) to alJdw the three 
dimensional structure of another MurG protein to be modeled or calculated using , the ' . 
particular set of atomic coordinates defining the three dimensional configuration of the 
MurG protein. For example, buit not meant to be a limitatjon. homology modeling can be 
done using the linear , sequence of a different MurG and. E/ colicoordihates- .raoM 
replacement can allow the.solution of a different MurG stnictyre using the .£^ co// MurG ' ^ '^^ 
coordinates and experimental data such as x-ray diffraction pattern from a different ' 
MurG crystal. According to the present invention, a three dimensional structure of a" >- 
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In more preferred embodiments of the present invention, a large number of 
different "rotamers" or "rotational isomers" of the MurG protein are encgnipassed by 
three dimensional structures of the invention in which the amino acid side chains are at a 
variety of positions in crystalline forms of the protein or for the protein in solution. 
Different rotamers refer to molecules of identical configuration may be distinguished as 
having different conformations after rotation about the various molecular bonds. 
Therefore, while the same or similar amino acids may be present, the exact location will 
vary depending upon the freedom of rotation of the bonds due to hydrogen bonding, and 
other molecular forces. ' ^^^^^ ; ■ ■ % 

STRUCTIIR]? OF THE a-CARBON BACKBONE OF MURG AND THE a- 
CARBON BACKBONE AND CONSERVED AMINO ACID RESIDUES 
The present invention includes the three dimensional structure of the a-carbon or 
C-alpha backbone of a MurG protein, in particular the £. ci?/i MurG protein. A three 

dimensional structure of the C-alpha backbone of the MurG protein encompassed by the 
present invention substantially conforms with the atomic coordinates represented in 

\.Tabie2:'-. / 

More particularly, a structure that substantially conforms to a given set of atomic 
. coordinates is a structure wherein at least about 50% of such 5tructure has an average 
: . root-niean-square deviation (RMSD) of less than about 2.5 A for the Cralpha backbone 
atoms in secondary structure elements in each domain, and more preferably, less than 
about 2.0 A for the C-alpha backbone atoms in secondary structure elements in each 
domain, and, in increasing preference, less than about 1.5 A, le^s than about 1 .0 A, less 
than about 0.7 A, and more preferably, less than about 0.5 A for the C-alpha backbone 
atoms in secondary structure elements in each domain. In a more preferred embodiment, 
a structure that substantially conforms to a given set of atomic coordinates is a structure 
wherein at least about 75% of such structure has the recited average root-mean-square 
deviation (RMSD) value, and more preferably, at least about 90% of such structure has 
the recited average RMSD value, and most preferably, about 100% of such structure has ' 
the recited average RMSD value. The C-alpha ibackbone of MprG proteins is expected to . 
be more conserved than the location of the particular amiiio acid residue side chains. : ; , 
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MURGPROTEINS 
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As described in Example 1, the donor nucleotide binding site is located in the C- 
terminal domain (see Fig. 4a). This binding site is based oil the comparison of p. 
glucosy transferase (BGT) aiid E, coIi MuxG and based on experiments done in our 
laboratory showing that the isolated C domain binds to a UDP-hexose column (See 
Example 1). The atomic coordinates of Table 4 set forth the donor nucleotide binding 
site three dimensional structure without a donor nucleotide such as UDP-GIcNAc bound 
. to the MurG protein. • ■ • . .y'^-V' ■'■' ■^ 

According to the present invention, the use of the term "substantialiy conforms" 
refers to at least a portion of a three dinfiensional structure of a donor nucleotide binding 
site of a MurG protein which is sufficiently spatially similar to at least a portion of a 
specified three-dimensional configuration of a particular set of atomic coordinates (e.g., 
those represented by Table 4) to allow the three dimensional structure of the donor 
nucleotide binding domain to be modeled or calculated (i.e., by molecular replacement) 
using the particular set of atomic Coordiriates defining the three dimensional 
configuration of the donor nucleotide binding site of a MurG protein. According to the 
present invention, a three dimensional stmcture of a given donor nucleotide binding site 
of a first MurG protein can substantially conform to at least a portion of the atomic 
coordinates which represent a three dimensional configuration of a second MurG. Since 
the atomic coordinates of Table 4 were obtained from this E, coli MurG crystal protein 
without a donor nucleotide bound, there will be some variation fi-om the atomic 
coordinates of the donor nucleotide binding site when a nucleotide is bound vs. unbound 
Therefore, a stmcture "substantially conforming" to that represented by the atomic 
' coordinates in Table 4, will include a structure obtained fi-om co-crytallization of the 
protein with a donor nucleotide. 

More particularly, a structure that substantially conforms to a given set of atomic 
coordinates is a stmcture wherein at least about 50% of such stmcture has an iaverage 
root-mean-square deviation (RMSD) of less than about 1.5 A for the C-alpha backbone 
atoms in secondary stmcture elements in each domain, and more preferably, less than 
about 1.3 A for the C-alpha backbone atoms in secondary structure elements in each 
domain, and, in. increasing preference, less than about 1.0 A, less than about .0*7 A, and. . 
more preferably less than about 0,5 A for. the C-alpha backbone atoms in secondary . 
stmcture elements iri each domain. In a more prefeired embodiment^ a stmcture, that 
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acceptor binding site of a MurG protein wherein the three dimensional structure of the 
acceptor binding site substantially conforms to the atomic coordinates Table 5 

According to the present invention, the use of the term "acceptors" refers to 
Lipid I and analogues thereof For the purposes of obtaining co-crystals containing 
acceptor analogues bound to the acceptor binding site better, the analogues need not be 
functional acceptors in a MurG assay. In particular embodimente of: th^^ 
invention, the acceptor is selected from the group consisting of, but not limited to Lipid I, 
and analogs of Lipid I (see compounds described inHa et al., J. Amer. Chem. Soc. 1999, 
vol. 121:8415-26, incorporated by herein by reference in its entirety) 

As described in 3Exaraple 1, the acceptor binding site is located in the N- 
' tenminal domain of a MurG protein (see Fig. 3a and 4c). The acceptor binding site or' 
domain is characterized by three highly conserved regions, two of which are glycine-rich 
loops (also referred to as "G loops") that face the cleft between the C-terminal and N- 
terminal domains. The conserved residues of the acceptor binding site comprise G14, 
' 015. 018, HI 9, 01 04, HI 24, and El 25 (as numbered in the £. coli MurG sequence set 
, forth in Figure 3a) and two conserved G loop structures. ^: 

According to the present invention, the use of the term "substantially conforms" 
refers to at -least aportion of a three dimensional structure of an acceptor binding site of a 
- MurG protein which is sufficiently spatially similar to at least a portion of a specified • 
: threp-dimensional configuration of a particular set of atomic coordinates (e^g., those 
represerited by Table 5) to allow .the three dimensional structure of the acceptor binding 
site to be modeled or calculated (i.e., by homology modeling) using the particular set of 
atomic coordinates defining the three dimensional configuration of the acceptor binding 
site of a MurG protein. According to the present invention, a three dimensional structure 
of a given acceptor binding site of a first MurG protein can substantially conform to at 
least a portion of the atomic coordinates which represent a three dimensional 
configuration of a second MurG. 

In an even more preferred embodiment, the above definition of "substantially 
conforms*' can be extended to include atoms of the conserved amino acid side chains. As 
used herein, the phrase "conserved amino acid side chains'- refers to the conserved or 
invariant amino acid side chains that are common to MurG proteins. Preferably, a three 
dimensional structure that substantially conforms to a given set of atomic coordinates is a:: 
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^ suhs.an.ia«,con>.nns«i«.*^-r=-2S.d=sl:u^^^^ 
^; : pre^rredernhodin-entof^epr^en.,...^ 

; ■ Laccep.orhindin...eofaMurOpr.--^ 

, . 7«:co.ding.o..heprese„.u»c„«on.*^ ^^^^^ 

: 1: ■ si.^ re^r, .o«,c region of a MorO >^„„„,,„„p..ga.U*iedo„or sugar to ■ 
; .,ac.erialn,emh,anes.h«e it, performs the ^„sis of the ^. ^« MurO prote.n 

: the ntenthrane — =P- ^ ^^^^ „^ U,.; FS2. .W85. and 

^ ,™e.>.re shows a hydrophoh.. ^^^^^^^^ .te is where ..he MirO prote-n ; 

Wil6 in .he>.-donu-:^«-"''"° "",,,,.3rg=.fori*Wto^^ 
^„cia,eswith.hehacteria,rnemh,anes,»d^at ^^^^^^^^ 

„e can b.nd to it with another molecule, bK ^^ ^^,^ 

. ldingtoit.orc)disru,ingmemhrane.ss^-n.^^^.^^^^^^^^^^^^^ 

. : M described in Example 1. .he „f membrane 

^inal domain of a Mt«G jrotein (see ^ ^-^,„^^„« site ' and^men^rane 
.sociation si., is ^ clps. proximtt, to ,a,,P^ , .. .. , . ^, 
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association in this patch would bring the two M-terminal G-Ioops close to the membrane 
surface where the diphosphate portion of the acceptor is located. 

According to the present invention, the use of the term "substantially conforms" 
refers to at least a portion of a three dimensional stmcture of a membrane association site 
of a MurG protein which is sufficiently spatially similar to at . least a portion of a 
specified three-dimensional configuration of a particular set of atomic coordinates (e.g., 
those represented by Table 6) to allow the three dimensional structure of the rnembrane 
association site to be modeled or calculated (i.e., by molecular replacement) using the 
particular set of atomic coordinates defining the three dimensional configuration of the 
membrane association site of a MurG protein. According to the present invention, a 
three dimensional structure of a given membrane association site of a first .MurG protein 
can substantially conform to at least a portion of the atomic coordinates which represent 
a three dimensional configuration of a second MurG. 

More particularly, a structure that substantially conforms to a given set of atomic 
coordinates is a structure wherein at least about 50% of such structure has an average 
root-mean-square deviation (RKISD) of less thari about 1.5 A for the structural elements 
in the site, and more preferably, less than about 1.3 A for the structure elements in each 
site, and, in increasing preference, less than about 1.0 A, less than about 0.7 A, less than 
about 0.5 A, and more preferably, less than about 0.3 A for the structural elements in 
':^each site. In a more preferred embodiment, a structure that substantially conforms to a . 
given set of atomic coordinates is a structure wherein at least about 75% of such structure 
has the recited average root-mean-square deviation (RMSD) value, and more preferably, 
at least about 90% of such structure has the recited average RMSD value, and most 
preferably, about 1 00% of such structure has the recited average RMSD value. 

In an even more preferred embodiment, the above definition of ^'substantially 
conforms" can be extended to include atoms of a-carbdn backbone and conserved amino 
acid side chains. As used herein, the phrase "conserved amino acid side chains" refers to 
amino acid side chains that are conserved between MurG proteins. Preferably, a three 
dimensional structure that substantially conforms to a given set of atomic coordinates is a 
structure wherein at least about 50% of the conserved a-carbon backbone and consepi^ed' 
amino acid side chains have an average RMSD value of less than about 1.5 A, and more 
preferably, less than about 1.3 A, and in increasing pr-rference, less than about 1.0 Ai less - 
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^ 0.7 A. -* ™s. -n abou. 0.3 A. In 

^dimcn. a s.mc.ur. U«. subs^UaHy — o a given set of a.om,c coord,„«,es 

acid Side Chain, have .he reci^d average RMSD value, and, mo. preferabiy, ,e s. 
. 1, 0% of *e.:c.hon hac.W and cons^e-:-'* 

. Ige RMSD vaioe. and n,os. p.fe«M,. abou. .00% of .he a.a*on and conserved . , , 
' ' amino acid side chains have *e recited average RMSD value, , „ 

COMPUTER READABLE MEDIUM 
. , Another embodiment of *e presen, invenaon reUes .0 a cornpu^^^^^^ 

^ mediumlcoded w|..a.ae. ..ee dimension, coordina.es s.^^^^^^^^ 

. dimensiona. coordlna«. repres«..ed ,.n Table 2, *=,,t>«e , ^ ^ ^ ^ 
.A - T,t,l. 3 .he ftree dimensional coordinates repr«ented,in Table 1, m 
. represenred m Table 3, .he tt«= _ ^ . „i„c„sional . 

■■ ,hree dimensional coordina.es represen.ed .m, Table .J, 

;:Lrepres.ed.nTable.whe.nusm^^ 
,e««edimensionalcp„rdina,escre«e.^ 
^iw,:^ :- computer capable of represen-ing -'.^'^^ ^^^.^ . 
f;;::.Pref^...e««e.m^onal.mag.,so^ 
MurGahea-carbonbackborre and c^^ 
^ W nucleotide binding sit. of MurG. fte- acceptor brpdmg sr<=,of Mu , . , ^, , 

, ■ ! membrane association iite of MurG. , ^ ^ ^■,i^„,pu.cr-readable 
Yet another embodiment of Uie present mvention relates to a c p ^ , 

• " . I d with a set of three dimensional .doordina.es of a ,U.^,d.mens,ona, 

C:::— .con.™s.o*eduee.n.s.^ 

■ ^"■""T::::::?.!— nalimas. 

represent,ng sa,delecUon,c file asa.hr . ^ ^„ „uh a se, of *ree 

: presen. invention rela.es » a compu.er-reada^^c^m^- ^^ ^^^ 
dimens,o„.c.ordina.esofa.hreed— ^ , 

Table 6, wherein using a graphical aispiay . . , 
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coordinates create an electronic file that can be visualized on a computer capable of 
representing said electronic file as a three dimensional image. Preferably, the three 
dimensional image is of a MurG protein, the a-carboh backbone of MurG, the a-carbon 
backbone and conserved amino acid residue sidechains of MurG, the donor nucleotide 
binding site of MurG, the acceptor binding site of MurG, br the membrane association 
siteofMurG. .■■ ■ \/ ■ //V >;-V>p ': V 

■' IMAGES' ■ \ ^^/..•/:■V ' ■ -^^ 

One embodiment of the present invention relates to a two dimensional imag6 of 
an £. coli MurG protein including those illustrated in Figures 3-4. Most of these figures 
' were drawn with the MOLSCRIPT program. . Preferably, the two dimensional image is 
of a MurG protein, the a-carboiii backbone of MurG. the a-carbon backbone and 
conserved amino, acid residue sidechains of MurG, the donor nucleotide binding site of 
MurG, the acceptor binding site of MurG, or the membrane association site of MurG, 

Another embodiment of the present invention includes a three dimensional 
; computer image of the three dimensional structure of a MurG protein, preferably the E. 
^;coli MurG protein. Suitably structures of Which to produce three dimensional computer 
' : images are disclosed herein, Preferably, a computer image is created to a structure: 
substantially conforming with the three dimensional coordinates represented in Table 1 . 
. Another embodiment of the p^resent invention includes an image of an MurG 
; protein that is generated when a set of three dimensional coordinates comprising the 
three dimensional coordinates represented in Table 1 are analyzed on a computer using a 
graphical display software program to create an electronic file of the image and 
visualizing the electronic file as a three dimensional image. Suitable structures to image 
are disclosed herein. Preferably, the three dimensional structures are of a MurG protein, 
the a-carbon backbone of MurG, the a-carbon backbone and conserved amino acid 
residue sidechains of MurG, the donor nucleotide binding site of MurG, the acceptor 
binding site of MurG, or the membrane association site of MurG. Most preferably, the 
MurG protein is the E. coli MurG protein described herein. A computer image of the 
pres«it invention can be produced using any suitable software^ program, rncluding, biit 
not limited to. MOLSCRIPT 2.0 (Avatar Software AB. Helenebrgsgatan 21C, SE-1 1713> 
Stockholm, Sweden), the graphical display prograni 0 (Jones • et al.. Acta. 
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Crystallography, vol. A47, p. 110, 1991), or the graphical display program GRASP. 
Suitable computer hardware useful for producing an image of the present invention are 

■ known to those of skill in the art. Preferred computer- hardware includes a Silicon 
Graphics Workstation. . 

. . MODELS OF MURG PROTEINS A^ro BI^^ 
According to the present invention, a three dimensional structure of the E. coli 
. MurG protein and its binding sites of the present invention can be used to derive a model , 
of the three dimensional structure, of another MurG protein, and its binding sites (i.e.. a 
structure to be modeled). As used herein, a "stnicture" of a protein refers to the 
components and the mamier of arrangement of the components to constitute a protein or 
binding site. Also, 'as' used herein, the, term "model", refers to a representation of a 
tangible medium of the three dimensional structure of a protein, polypeptide or peptide, 
or binding site of a protein. For example, a model can be a representation of the three 

dimensional structure in a electronic file, on a computer screen, on a piece of paper (i.e., 
. '- ; 6n a two dimensional medium)., and/or as a ball-and-stick figure. Physical three- 
. ; dimensional models are tangible and.include. but are not^imited to. stick models and 
•^^ space-filling models: The phrase "imaging the model on a cpn^irter screen" refers to the" 

• : ' ability to express (or represent) and manipulate the model on a computer screen using 

■ , - appropriate computer hardware, and ^oftware technojogy knowri^^ those skilled in: the 
^ r : ; art. : Such technology, is available from a v^ety of sources inchiding. fbt example, Evans 
; : . W Sutherland. Salt Lake City. Utah, and Biosyih Technologies. San Diego. CA. The 

• r' -- phrase "providing a picture! of the model" refers to the ability to generate a "hard copy" 

. of the model. Computer screen images and pictures of the model can be visualized iri a 

■ number of formats including space-filling representations, a carbon tr.a6es. ribbon 
diagrams and electron density maps. 

Suitable target MurG proteins and their, associated binding sites to model using a 
method of the present, invention include any MurG protein and binding sites that are a^ 

least in part structurally related to the £. co// MurG protein or its binding sites. A- 
preferred target MurG structure that is at least in part structurally related includes a target 
... MurG structure having an amino acid sequence that is at least about 25%, preferably at 
least about 30%. more preferably.at least about 36%. more preferably at le^^^ 
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even more preferablye at least about 50%, more preferably at least about 60%, more 
preferably at least about 70%, more preferably at least about 80%, and more preferably at 
least about 90% identical to an amino acid sequence of the £. coli MurG protein, across 
; the full-length of the target MurG structure sequence \vhen using, for example, a 
sequence , alignment program such as DNAsis™ program (available from Hitachi 
Software, San Bruno, CA) or the Mac Vector™ program (available from the Eastman 
. Kodak Company, New Haven, CT) or the GCy™ .program (available from the "GCy" 
University of Wisconsin, Madison, WI), such alignment being performed for example, 
using the standard default values accompanying such alignnient programs. ; ' 

Preferred MurG proteins and their binding sites are set forth in the amino acid 
sequences of MurG proteins as deposited in the NCBI database and are identified with 
Accession Nos. CAB51993, A71316, E70579, C71699, F70195, A43727, JC1275, 
BVECMG, CEECAM, 083535, Q9ZK59. CAB85280, AAF39020, BAA18775, 
AAD26629, CAB73295, P37585, Q9ZHA9, Q9ZHDC0, Q9ZBA5, Q9X4H4, Q9WY74, 
P74657, 006224, Q9Z702,. 084766, 069552. 067238, 051708, 025770, 007670, 
; 007109. P45065, CAB66324, AAC68356, AAF06830, P18579, :P17443, P17952, 
: ;;P16457, P07862, AAE23178,; AAD53 936. ;CAA 18668. CAA38869, CAA38868,.: 
.CAA38867, CAA38866, AAd68196, BAA01453. BAA01455, BAAOl 454, AAD 19042. ; 
CAA45558. CAA74235, AAD10537, AAD06652, AAC95450, CAA14869, AAC7320|; 
AAC65509,.AAC67113, AAC45636, CAB08640, AAC227W^^^^ BAA24357, 
CAB13395, BAA01355, AAB35538, 1904153C, 1808265B, 1808265A, CAA36866; 
CAA36869, CAA36868, CAA36867, CAA36776, and AAA99436. The amino acid 
sequences are publicly available. 

A variety of MurG proteins from numerous organisms can be used to prepare 
models of MurG proteins and binding sites, including but not limited to, microorganisms 
such as bacteria, higher-order bacteria, thermal stable bacteria, spirochetes, small 
pathogenic organisms, fungi, protozoa, cyanobacteria, and trypanosomes. More 
particularly, bacteria such as but not limited to, Escherichia coli. Bacillus, subtilis, 
Aquefex aeoliais, Borrelia burgdorferi. Chlamydia pneumoniae, Chlamydia trachomatis, 
Enterococcus faecais, Enterococcus hirae, Haemophilus influenzae, Helicobacter pylori - : 
J99, Helicobacter pylori, Mycobacterium tuberculosis, Porphyromonas gingivqlis^ 
Rickettsia proy^azekii, Streptomyces coelicolor, Streptomyces collinus, Streptococcus 
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SynecHocys.. sp. (s.rai„ PCC6S03,, T...«<.a<. and 

-idenuned organisms aretaown and puljUclyavaiUble. ,, ■ 

. pJ^..r,e.M„K5pro..insandbindi.ssU.s.™c,„.s..ode,.^^ 

: ,„.a.„onin,Ued.o,deHva.ivesofMuK=pro..ns,suchas,aMuK3pro.e,nhav.„,^ 

u TH t^H deleted or added (referred to herein as MurG 
. , or more amino acid residues substituted, deleted ad K ^ ^ ^ ^ 

; : f^, or proteins-encoded by natural variants of a nucie, ac.d.molecu,.^n^^^^^^^^^^ . 

. ; . : ■ another embodiment of the invent^ / 
for a protein is divided into the following steps: 

(1) Determine which proteins are related to the model proteiru 

h^tPrmine structurally conserved regions (SCRs); ; 

(2) Determine stmctu y . ^^^^ protein with those of the reference 

(3) Align the amino acid sequence of the unknown proi 

. , prptein(s) within the SCRs; 

MVAssigri coordinates in the conserved regions; ^ ^ ^ ; 

(4> Assign V ^ .^^ . ^^^t ,f the peptide chain, in^^^^^^^ 

(5) Predict conformations for the resioi inc 11. K . . . . 

I so ma. stoic s^in in,r„duced during *e „»de,.bui.d,n,p™c=ss can be -eUcvcd. 

■ published sequences ar^ rc^nyiaUablem,^^ 

y sucb as S»issP.aM.:«a.-sp.^^^^^^^^^ 

.e,a,ed sequences arc obUined, for use for buiiding ho»o.ogy n,od,U by .e^ 

. OCRs for MuiG is the entire protein. cons.denng ihe E. 

W allows appropriate assignment of the E. coli proi . ■ ., . 

w.aiiowb I' nerforms the conformational predictions 

of unknown structure. The Modeler program performs tn . 
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for the peptide chain and side chains: Dynamics and minimization using an appropriate 
program and algorithm, such as Discover. 



Modeler Description: 

Modeler is an automated homology-modeling scheme designed to find the m^^ 
probable three-dimensional structure of a protein/given its amino acid sequence and its 
alignment with related structures. It derives 3D protein models without the time 
consuming separate stages of core region identification and loop region building or 
searching that is inherent to manual homology modeling schemes.: The related or 
reference protein structures are used to derive spatial restraints expressed as probability 
density functions (PDFs) for each of the restrained features of the model. As an example, 
the main chain conformation of a given residue in the model will be described by 
restraints that depend upon the residue type, the main chain conformation of equivalent 
residues in the reference proteins and the local sequence similarity.. The probability 
' distribution functions that are used in restraining the model structure are derived from 
: correlations between structural features in a database of families of homologous proteins 
aligned on the basis of their 3D structure. These functions are used to restrain C-C 
distances, main chain N-0 distances, main chain and side chain dihedrai angles, etc. The 
individual restraints are assembled into a single molecular pn)bability density function 
(MPDF). The three-dimensional protein model is then obtained by an optimization of 
this MPDF. The optimization procedure itself consists of a variable target function 
method (Braun and Go, 1 985) vvith conjugate gradient minimization scheme followed by 
ah optional restrained simulated annealing molecular dynamics scheme. ^ 
While several reference structures are used in the traditional homology model building 
• process, only one set of coordinates can be used in any one peptide segment' Modeler is 
able to simultaneously incorporate structurar data from one or more reference proteins. 
Structural features in the reference proteins are used to derive spatial restraints which in 
turn are used to generate model protein structures using conjugate gradient and simulated 
annealing optimization procedures. 

, 'ClustalW description: : ■ 
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Clustal W aligns multiple sequences using a progressive pairwise alignment 
- algorithm. It first generates all possible painvise alignments for a list of sequences and 
then builds the guide tree based on their pairwise. sequence, identity, aligning the 
sequences following the order of the guide tree. 

Several unique features in Clustal W improve the sensitivity of the alignment of 
divergent protein sequences (Thoiftpson et al, 1994a). 

(1) Individual weights are assigned to each sequence in a partial alignment in order to 
downweight near-duplicate sequences and upweight the most divergent ones, . 

(2) Amino acid substitution matrices are varied at different alignmenf stages according 
. to the divergence of the sequences to be aligned: 

(3) Residue-specific gap penalties and locally reduced gap penalties in hydrophilic 
regions encourage new gaps in potential loop regions rather than regular secondary. 



Structure. 



(4) Positions in early alignments, where gaps have been opened, receive locally reduced 
gap penalties to encourage the opening of new gaps at these positions. 

' . f Discover Description: 

. C & The Discover program perfomis energy minimization, template fo^ 

' . t r ' fbrcing, and dynamic trajectories and calculates properties such as interaction energies, 
M::,:^-y derivatives, mean square displacements, and vibrational firequencies. It provides tools for 
; performing simulations under various conditions including con^anr. temperature. . 
' - . i ; / constant pressure, constant stress, periodic boundaries, and fixed and restrained atoms. , . 
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Homology modeling methods are known to those skilled in the art and are described ij 
the following homology references: 
. Bacon, D.J.; Anderson, W.F. "Multiple sequence alignment," J. Mol. Biol., 191, 153-161 
(1990). 

Barker, W. C; George, D. G.; Hunt, L. T. "Protein Sequence Database," in Methods in 
Enzymology, 183, 49, Academic Press.San Diego (1990). 

Barton, G.J. "Protein multiple sequence alignment and flexible pattern matching," Meth 
Enzymol, 183, 403-428 (1990). 

Benedetti, E.; Morelli, G.; Nemethy, G; Scheraga H. A. "Statistical and Energetic 
Analysis of Side-chain Conformations in Oligopeptides," Int. J. Peptide Protein Res. 22, 

. 1-15(1983). ; : 

. * » 

Berger, M.P.; Munson, P. J. "A novel randomized iterative strategy for aligning multiple 
protein sequences," Comput Appl Biosci, 7, 479-484 (1991). 

Blundell, T. L.; Sibanda, B. L,; Sternberg, M. J. E.; Thornton, J. M. "Knowledge-based 

prediction of protein structures and the design of noyel niolecules," Nature, 326, 347 

(1987). ; : 

: Blundell, T.L.; Carney, D.; Gardner, S.; Hayes, F.; Howlin, B.; Hubbard, T.; Overington, 

J.; Singh, D. A.; Sibanda, B. L.; Sutcliff, M. "Knowledge-based protein mpdeiling and 
: design," Eur. J. Biochem., 172, 513 (1988). 

Browne, W.!.; North, A.C.T.; Phillips, D. C; Brew. K.; Vaiiaman. T. C; Hill, R. L. "A 
< i Possible Three-dimensional Structure of Bovine -Lactalbiimin based on that of Hen's 
: ' Egg-White Lysozyme," J. Mol. Biol., 42, 65 (1969). 

Burks, C. et al. "GenBank: Current Status and Future Directions," in Methods in 

Enzymology, 183, 3-4, Academic Press: San Diego (1990). 

Chothia, C. "Hydrophobic Bonding and Accessible Surface Area in Proteins", Nature, 
248,338-339(1974). 

Chothia, C. "The Nature of the Accessible and Buried Surfaces in Proteins," J. Mol. 
BioL, 105. 1-14(1976). 

Comiolly, M.L. "Solvent-Accessible Surfaces of Proteins and Nucleic Acids", Science, 
. 221,709-713 (1983). V : 

Dayhoff, M. O.; Barker, W. C; Hunt, L. T. "Establishing Homologies in Protein 
. Sequences,"MethodsinEnzymology, 91, 524(1983). \ 
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All the references cited above are incorporated by reference in the entireties.-- : 

STRUCTURE BASED DRUG DESIGN 

-Uu - The present invention relates to the use of the crystal stTUCtuix of thb'f^^^ 

V'^- MurG protein represented by the atomic coordinates in Table 1 to make models of MurG. 

• ' proteins and binding sites thereof, The present invention also relates to the use of the 

■ crystal structure, a-carbon backbone, a-carbon backbone plus conserved amino acid 

' ■ residue.side chains or binding sites of the E. coli MurG protein to construct models of 

these Structures in Other. MurG proteins. ; ^ 

For the first time, the present invention pennits the use of molecular d^^^^^ 

techniques to design, select and synthesize chemical entities and compounds, including 
. inhibitory compounds, capable of binding to the active site or accessory binding site of 

MURG, in whole or. in part. 

On approach enabled by this invention, is . to use the structure pocrdinates of 
MURG to design compounds that bind to the enzyme and alter the physical properties of 
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the compounds in different ways, e.g., solubility. For example, this invention enables the 
design of compounds that act as inhibitors of the MURG enzyme by binding to, all or a 
portion of, the active site of MURG. . 

A second design approach is to probe a MurG crystal with molecules composed 
of a variety of different chemical entities to determine optimal sites for interaction 
between candidate MURG inhibitors and the enzyme. For example, high r^ssolution X- 
ray diffraction data collected from crystals saturated with solvent allows the 
determination of where each tpe of solvent molecule sticks. Small molecules that bind 
tightly to those sites can then be designed and synthesized and tested for their MURG 
inhibitor activity. Travis, J., Science, 262, p. 1374 (1993). 

This invention also enables the development of compounds that caii isomerize to 
short-lived reaction intemiediates in the chemical reaction of a substrate or other 
compound that binds to MURG, with MURG. Thus, the time-dependent analysis of 
structural changes in MURG during its interaction with other molecules is enabled. The 
.. reaction intermediates of MURG can also be deduced from the reaction product in co- 
complex with MURG, Such information is usefiil to design improved analogues of 
known MURG inhibitors or to design novel classes of inhibitors based on the reaction 
intermediates of the MURG enzyme and MURG-inhibitor co-complex. This provides a 
novel route for designing MURG inhibitors with both high specificity and stability. 

Another approach made possible and enabled by this invention, is to screen 
. computationally small molecule data bases for chemical entities or compounds that can 
. bind in whole, or in part, to the MURG enzyme. In this screening, the quality of fit of 
such entities or compounds to the binding site may be judged either by shape 
complementarity or by estimated interaction energy. Meng, E. C. ef al., J. Coma. Chem., 
13. pp. 505-524 (1992). 

Because MURG may crystallize in more than one crystal form, the structure 
coordinates of MURG, or portions thereof, as provided by this invention are particularly 
useful to solve the stmcture of those other crystal forms of MURG. They may also be 
used to solve the structure of MURG mutants, MURG co-complexes, or of the crystalline 
form of any other protein with significant amino acid sequence homology to any ; 
functional domain of MURG. . : • •• . . . ; . > 
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one m«hod ma. may be »p.oy=d for .hU purpose is .olec^lar 

^ memod. .he „,^w„ crystal s«ucm.e, wheU,ec i. is another c,ys.a,f,nn o MURG 

. rrv^tal of some o.her protem with 

a MurG mutant or a MurG co^mplex, or (he crystal of som r ^ 

. "«can.ami„oaciase,ue«.homo.osy»any— >^°-'"°^M^^^^^ 
. eTermiaed using the MURG structure ccordina«s of *is inventton . as , provided ,„ : . 
; ".. This method Win provideanaccurates^^^^^^ 
• „ore,uicMya„defr,cient,ythanattemp.mgt„detenninesuchi„fo.,nat.ona^^ 

\ Lion, in ac^rdance With this ■inven.ion. MUKG r.^utan.s^may^h^^^ 
• c^talUzed ir, complex ^.H ...own MURG inhihitors. The crystal s.ruc«.resoJ^ . 
s:ies of such complexes tnay then he solved hy molecular replacement at-d comp^^ . . 
,..,.at„fwUd-.ypeMURaPo.n.a, si.es .rmodincaUo„™thmthe,a^^ 

si.es of *. enzyme may Utus U iden.ified. This informaUon provides an a di.tonal 

; : :: iLinirs ^ ^^^^^--^.--^ : 

hydrophobic interactions, between MURO "'^"-^^^^^ 
. . „f .Kc complexes referred » ab.ve. may be s«.died ustng weU-Wnow, X-r^ 

i ' ' ir J ,e 9 ANG resolution X-ray date to an K 

difftacion .echni^ues and may be refined vers^ 2-3 
. V ■ „^„e of abou.0.20 or less using compu«r software, such as XPLOR . 

■ COPYRGT 1992. dis«ib..ed by Molecular :Simula,ior«.:.nc). See. e.g, deU^., 
^ fo^pra; McUiods in En^oloav, vol. 1.4 . US. H. W. WyCoff e.^al eds 
.. ^ . jormson, sup , . . • ,^ he used to design, synthezie and 

; Academic Press (1985). This information may ito^q used to gn. y 

■ optimizenovelclassesofMURGinhibitors; ; -.^ _ . 

" TTie slructurecoordina^ofMURG— ^"^"-"^"^^ 
: : ..litate the identificaUon of ...ated, proteins or Byrnes analogous^ MU^. 
f„„ction. stnicture or both, thereby f^rUier leadmg to „^^^^ 
orpreventingUDP-glycosylttansferasemedialeddtseases. . .^^ ' . 

The design of compounds that bind to or irfiibi. MURG according to , th 
, ■ invention generally involves consideration of two factors. Pint, the com,.u„d must 

^ • „ with MURG Non-cova ent molecular 

capable of physically and structurally associatmg with MURG. ^ ^ 

■ • »• ^fA/nmG with its substrate include hydrogen, 

interactions important in the association of MURQ witn » 

bonding van derWaalsandhydrophobic interactions...... ; . y ; :: 

/ , ,u,, to assumfe a conformation that allows it to 
Second, the compound must be able to assume , .. . . - • . 

«r rif the coiTiDOund will not airecuy 
associate with MURG. Although certain portions of the compo . 
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participate in this association with MURG, those portions may still influence the overall 
conformation of the molecule. This, in turn, may have a significant impact on potency 
Such conformational requirements include the overall three-dimensional structure and 
orientation of the chemical entity or compound in relation to all or a portion of the 
binding, site, e.g., active site or accessory binding site of MURG, or the spacing between 
functional groups of a compound comprising several chemical entities that directly 
. interact with MURG. 

The potential inhibitory or binding effect of a chemical compound on MURG 
may be analyzed prior to its actual synthesis and testing by the use of. computer 
modelling techniques. If the theoretical structure of the given compound suggests 

insufficient interaction and association between it and MURG, synthesis and testing of 
* ' . . . -. ■ . " ■ . ' ~ . ■ 

the compound is obviated. However, if computer modelling indicates a strong 

interaction, the molecule may then be synthesized and tested for its ability to bind to 

MURG and inhibit using the assay of Walker et al. patents (cited supra). In this manner, 

; synthesis of inoperative compounds may be avoided. 

An inhibitory or other binding compound of MURG may be computationally 

evaluated and designed by means of a series of steps in which chemical entities or 

fragments are screened and selected for their ability to associate with the individuar 

binding pockets or other areas of MURG. 

One skilled in the art may use one of several methods to screen chemical entities . 

or fragments for their ability to associate with MURG and more particularly with the 

individual binding pockets of the MURG donor nucleotide binding site, acceptor binding 

site or membrane association site. This process may begin by visual inspection of, for 

example, the binding sites on the computer screen based on the MURG coordinates in 

Tables 1-6. Selecteid fragments or chemical entities may then be positioned 4n a variety 

of orientations, or docked, within an individual binding pocket of MURG as defined 

supra. Docking may be accomplished using software such as Quanta and Sybyl, followed 

by energy minimization and molecular dynamics with . standard molecular mechanics 

forcefields, such as CHARMM and AMBER. 

Specialized computer programs rnay also assist in the process of selecting 

fi'agments or chemical entities, including but not limited to;. 
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■ .„ojB.di„.Si«.o.B..o,.n,.»po.„.M— ^^^^ 
. pp. 849-857 (1985)). GRID is avaUAte fern Oxford Univcrs.^,. oxford, UK.^ 

. J vt if,n,lm "Fiinctionamy Maps of Bindmg Sites: A 
7 MCSS (Miranker, A. and M. Karplus, Puncu ./ r . 
M m! e copy Simultaneous -search Method" .Pro.eins: Structure, FunCon and . 
. Mult ple ^y^l^ ^ ^,33 ,^,3,,. fto. Molecular Sintulattons, , 
Genetics, U, PP- ^^ -^^ 
Burlington, Mass. 

. „ 1^ Q A J Olsen "Automated Docking of Substrates to 
3 AUTODOCK (Goodsell, D. S. and A. J. Olsen. ^ _ 
',^1 by Sin.ula.ea Annealing Proteins: SttuCure. Function, and G^eUc. 8 PP, 

■ Calif). ' ' ' ? .;■ 

i : ■ POCK (Ku„,., 1. a 

' : MeracUons. Mol. Biol., 161,pp. 269-288 (.982),. DOCKts avatlableftontUnrvers. y,, 
of California. San Francisco, Galir-. 

' ^ once suUahle chenric. entities or .agents have heen ^-^^ 
;,^.hled.tdasin8.= con,pou„^^ 

, : .section of rela.U>nship of .he ----^^^^ c^nates of MU.G. 
■■J. -.edisp,ayedonaco.pu.erscrep,«.«.^^^^^^ 

This would be followed by manual model building using 

^y^^^- ./ . skill in the art in.connecting the individual 

Useful programs to aid one of skiU m me 
chemicalentitiesorfragmentsinclude,butarenotlimitedto: . . 

O A t «l -CAVEAT- A Program to Facilitate the Stnicture- 
1 CAVEAT (Bartlett, P. A. et al, CAVCai. & :„ 
I. LAVtiAHo. A w Molecules" In Molecular Recognition m 

Derived Design of Biologically Active Molecules . 

« c«prial Pub Royal Chem. Soc, /«, PP- 10- 17 
. Chemical and Biological Problems . Special Pub., k y . _ . • ■ 

Mu, frnrn the University of California, Berkeley, Calif., 
(1989)) CAVEAT is available from the Universiiy .; - 
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2. 3D Database systems such as MACCSOD (MDL Infonnation Systems, Sari Leandro, 
Calif.). This area is reviewed in Martin, Y, C, "3D Database Searching in Drug Design", 
J, Med. Chem.; 35, pp. 2145-2154 (1992)). 

3. HOOK (available from Molecular Simulations, Burlington, Mass.). 

Instead of proceeding to build a MurG inhibitor in a step-wise fashion one 
fragment or chemical entity at a time as described above, inhibitory or other MURG 
binding compounds may be designed as a whole or "de novo" using either an empty 
active site or optionally including some portion(s) of a known inhibitor(s). These 
^ methods include, but are not limited to: 

1 . LUDI (Bohm, H,-J., "The Computer Program LUDI: A New Method for the De Novo 
Design of En2yme Inhibitors", J. ComR. Aid. Molec. Design, 6, pp. 61-78 (1992)). LUDI 
is available from Biosym Technologies, San Diego, Calif. , . 

2. LEGEND (Nishibata, Y, and A. Itai, Tetrahedron, 47, p. 8985 (1991)). LEGEND is 
r ' available from Molecular Simulations, Burlington, Mass. 

3. LeapFrog (available from Tripos Associates, St. Louis, Mo.). 

Other molecular modeling techniques may also be emj)loyed in accordance vy^ith 
this invention. See, e.g., Cohen, N. C. et al., "Molecular Modeling Software and Methods 
for Medicinal Chemistry, J. Med. Chem., 33, pp. 883-894 (1 990). See also, Navia, M. A. 
and M. A. Murcko, "The Use of Structural Infonnation in Drug Des^ign", Current 
Opinions in Structural Biology, 2, pp. 202-210 (1992). 

Once a compound has been designed or selected by the above methods, the 
efficiency with which that compound may bind to MURG may be tested and optimized 
by computational evaluation. For example, a compound that has been designed or 
selected to function as a MurG-inhibitor must also preferably traverse a volume. not 
overlapping that occupied by the active site when it is bound to the native substrate. An; . 
effective MURG inhibitor must preferably demonstrate a relatively small differencJe Jn -.- 
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energy betvveen its bound and free states (i.e., a small deforrnation energy of binding). 
Thus, the most efficient MUKG inhibitors should preferably be designed >vith a 
defomiation energy of binding of not greater than about 10 kcal/mole, preferably, not 
greater than 7 kcal/mole. MURG inhibitors may interact with the enzyme in more than 
. one conformation that is similar in overall binding . energy. In those cases, the , 
^ deformation energy of binding is taken to be the difference betwe^ 
: free compound and the average energy of the conformations observed when the .nh.bUor 
binds to the enzyme. 

A compound designed^ or selected as binding ,o MUpG; may be Arther ■ 
oompuudonally op«mi«d so .ha. in i.s bound siate H would preferably lack repulsiye 
elec»su.ic in.erac.ion »i.h .he .arge._ enzyn,e. Such non,comp!emen.an-, (e*. 

. ■ electtosUUc) interactions include repulsive charge-charge, dipole-dipole and charge- 

. , dipole interactions. Specifically, the sum of all electrostatic interactions between the 
- inhibitor and the enzyme wh«, the irtubitor is bound to MURG. preferably make a 

. ' . neutral or favorable conthbutton to the enthalpy of binding. • . - ^ . 

' ' Specific computer software is available in . the art. to-, ;.valuate, compound 
,,fo„„.tion energy and elec^ostatic infraction. Examples, of progran« deigned .f»r 

,? ..chus=sinclude,butarenotlimited.o:Gaussian92..evisiohC.[M,I,fri^,,G^^^ 

■ tac Pimburgh. Pa. .COPYIUGHT.1992]; AMBER, version : 4.0 [P. A: KoUman. 

: ' ■ University of. California at San Francisco, .COPYRIGHT; 1994]; QUANTA/CHAKMM, 
■V' , V. (Molecular ■ Simulations. Inc.. Burlington. Mass. .COPYRIGHTa9941; and . Insrght 
P: ■ ITOiscover (Biosysm Technologies tac. San Diego, Calif .COPYRIGHT.1994). These 

■ programs may be implemented, for instance, using a Silicon. Graphics vvorkstat.on. IRIS 
Octane or IBM RISa6000 workstation. Other hardware systems and software packages 
will be known to those.skilled in the art. :\ 

Once a MurG-binding compound has been optimally selected, .or. designed, as 
■ described above, substitutions may then be made in.some o.f.i.s atoms or side groups m 

order to improve or modify its binding properties. Generally, initial, substitutions are 
conservative. i.e.. the r^lacement group will have approximately the same size, shape. 

hydrophobicit, and charge a3 the odginal group. It should, of course., be understood that 
components known in the art to alter confotntaUoh should be avoided. .. Such substitmed 
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chemical compounds may then be analyzed for efficiency of fit to MURG by the same 
computer methods described in detail, above. 

COMPOUNDS AND COMPOSITIONS COMPRISING COMPOUNDS 
DERIVED FROM STRUCTURE BASED DRUG DESIGN ^ 
One embodiment of the present invention is a compound that is capable of 
binding to a MurG protein, inhibiting the activity of a MurG protein, or stimulating the 
activity of a MurG protein. Suitable inhibitory compounds of the present invention can: 
. (1) inhibit (i.e., prevent or block) the activity of MurG enzyme by binding to. a MurG 
donor nucleotide binding site and interfering with the binding of the donor nucleotide 
. molecule; (2) inhibit the activity of MurG enzyme by binding to. the MurG acceptor 
binding site and interfering with the binding of the acceptor molecule; (3) inhibit the 
activity of a MurG enzyme by binding to the membrane association site and interfering 
with the association of the protein with the bacterial membrane and/or acceptor molecule. 

Another embodiment of the present invention is a compound that is capable of; 
stimulating MurG activity. Suitable stimulatory compounds of the present iiiyention can 
stimulate the activity of a MurG enzyme by binding to the protein at a binding site arid 
^causing ari increase in enzymatic activity, for example, by increasing the enzymes 
affinity to bind a donor nucleotide, an acceptor molecule or improve the enzymes' 
stability or increasing the binding affinity of a molecule to MurG.^^;^^:^^^- 
.:• • Such compounds that bind to, inhibit or stimulate activity of a MurG protein : 

include, for example, compounds that mimic donor nucleotide molecules. '. In preferred • 
embodiments, the compound includes, for example, pyrimidine nucleoside analogues.. In 
yet another preferred , embodiment, the compounds include compounds comprising a 
pyrimidine nucleoside with a substituent containing at least one heteroatom attached to 
the C5 hydroxyl. In more particular embodiments, pyrimidine derivatives make 
complementary hydrogen bonding contacts to the amide backbqne segment containing 
He 245 and also contact glutamate 269. ' 

Another embodiment of the present invention is a compound that binds to the 
acceptor binding site of the MurG protein, hereinafter referred to a acceptor analogs. An. , 
acceptor analog refers to a compound that interacts with (e.g.,binds to. associates with- ; • 
modifies) the acceptor binding site of a MurG protein. An acceptor analog; for example, " 
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is a compound ti,at n^imics the natural acceptor molecule. Lipid I- Examples of such 
acceptor analogs are set forth in Ha et al., J. Axner. Chem. Soc. 1999. and 
PCT/US99/02187, U.S. Provisional Application No. 60/073.376 filed February 2, 1998. 
incorporated herein by reference, . 

A„„U.=r embodiment of .he presen. invention is a compound that bind, to the 
MurO protein, that are enzyme prdduc. analogs,, hereinafter refer^d to as Lip.d « . 
analogs. A Lipid 11 analog refers .0 a compound that interact , «ith (i.e. . bmds. to, 

V L »^,K;n^;na«:iteofa MurG protein which mirnics the 
associates with, modifies) the acceptor binding site 01 a mux vj p 

product of the transglycosylase reaction, 

Inhibito,, and stimulaloty compounds of the present invention can be identined 

by various means known to those of skill in the at. For example, binding of an 
irf,;bi..ry compound-'to; or .otht=rwise interaction widt, a MurG protein, can be. 
determined with MurG in solution, for example.: using assays descnbed ,,n 
I.CT/USW/02187. US. Pm-isional Application No. 60/073.376 filed February 2, 1998, 

.:, and PCT/US00/O555« , U.S. Provision^ Application Nos. 60/. 22.966 and 60/137.696, 

• . incorporated herein by reference. - 

. ■ : ^ According to the present invention, suiuble Compounds of the present rnve^Uot, 
' : peptides or other organic molecules,:and. inorganic molecute. Suitable organtc ■ 

molecules include small organic molecules, Preferably; a compound of the present 

: ^ ■ inv^ttion ishot harmful (i.e.. toxic) to an animal when administered to an ammal. , ■ 
• Compotmds of the present invention also can be identified using stnrcture based 
.dnig design techniques known.lo those skilled in the art.and described herem above. 

Also according to the present invention, compounds are suitable for use m the 
: iri,ibiti„n of bacterid or microbial growth in an animal, and for example, flinction as an 
antibiotic for treatment ofbacterial infections in animals. •' , 

The present invention also includes compositions comprising compounds of the 
present invention that inhibit or stimulate MurO activity which function as antibiotics or 
antimicrobial agents in animals. Compositions of the present invention can be used 
therapeutically or dtagnostically in an animal. Compositions of the present invention 
comprises at least one compound of the present Inyention. In a preferred etnbod.ment, 

compositions of the pre«nt invention further comprise a earner. More particularly, a 

IK, or-rpntahle carrier known to those skilled m the art. 
suitable carrier is a pharmaceutically acceptable. earner 1^ . 
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TABLE 1- ATOMIC COORDINATES OF E. COLI MURG PROTEIN 

REMARK coordinates from minimization refinementREMARK refinement ' ' 
resolution: 40.0.-, 1.9 AREMARK starting r- 0.2200 free r= 0.2466REMARK 
final r= 0.2200 free_r== 0.2466REMARK rmsd bonds= 0.005558 rmsd 
angles- 1 . 29505REMARK .wa= 1.08391REMARK target= mlf cycles- 1 steps= 
30REMARK sg= PI a= 60.613 b= 66.356 c= 67.902 alpha= 64.294 beta- 
83,520 gammas 65. 448REMARK parameter file 1 : 
CNS__TOPPAR:protein_rep.paramREMARK parameter file 2 \ 
CNS_TOPPAR;water_r^p.paramREMARK parameter file 3 : 
CNS_TOPPAR: ion. paramREMARK molecular structure file: gen, mtf REMARK 
input coordinates: gen. pdbREMARK reflection file= native. cvREMARK ncs= 
noneREMARK B-correct ion resolution: 6.0 - 1.9REMARK initial B-factor 
correction- applied to fobs zREMARK Bll- 0.747 B22= 2 098 B33= - 
■2.845REMARK B12« -1.847 B13= ^3.752 B23= 6. 401REMARk' B-factor 
correction applied to coordinate array B: 0.038REMARK bulk solvent- 
density levels 0. 351665 .e/A"3, B-factor- 4 3.8282 A-2REMARK reflections 
with- IFobsI/sigma_F < 2.0 rejectedREMARK reflections with I Fobs I > 
.10000 * rms(Fobs) rejectedREMARK theoretical total number of refl in 
resol. range: 68102 ( 100 . 0% ) REMARK number of unobserved reflections (no 
entry or I Fi -0) :2825 (4 . 1%) REMARK number of reflections rejected- 
3288 (4.8 %) REMARK total number of reflections used: ' 
61989 91.0%)REMARK number of reflections in working set: 
55765 (81.9%)REMARK number of reflections in test set: ' " 
6224 (9.1%)CRySTl 60.613 66.356 67.902. 64.29 83.52 65.45 PI 
REMARK FILENAME= "minimize 5. pdb" REMARK DATE: 14-Jan-OO 15:25:36 
created by user; shaREMARK VERSION: 

0,5 : • ^ : • . • ■ . . : ; ■ ■■ s- ■'. ■ 
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A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



80 
81 
81 - 
81 
81 
81 
81 
81 
81 
82 
82 
82 
82 
82 . 
82 
82 
82 
82 
82 
82. 
83 
83 
83 
83 
83. 
83 
83 
83 
84 
84 
84 



•A 84 
A 84. 



CD2 TRP 
CE2 TRP 
CE3 TRP 
CDl TRP 
NEl TRP 
CZ2 TRP 

CZ3 TRP 

CH2 TRP 

C 
' 0 

N 

CA 
CB 
CG 
CD 
NE 
CZ 



.85 
85 
85 

85^ 
85 



A 8 5 
A 85 



TRP 

TRP' 
ARG 
ARG 
ARG 
ARG. 
ARG 
ARG 
ARG 
NHl ARG 
•NH2 ARG 



0 
N 

CA 



GLN 
ALA 
ALA 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
. A 
A 
A 
A 
A 
A 
A 
A 
A 



85 • 

85 

85 

85 

85 

85 . 
85 

86 ■ 
86 
86 
86 
86 
86 
86 
86- 
86 
87 
88 
88 



-28.037 
-27.657 
-28.821 
-29.537 
-29.207 
-30.589 
-25.464 
-24.835 
-24.950 
-23,608 
-23*081 
-24.069 
-21.722 
-20.696 
-23.609 
-22. 669 
-24.672 
-24.800 
. -26.099 
-26.281. 
-25.244 
-27.512 
-25.430 
-27.719 
. -26.678. 
-24.797 
-24,091 
' -25.577 
-25.648 
-26.806, 
-26.921 
-26.227 
-27.791 
-24.324 
-23.903 
-23.658 
-22.383 
-21,912 
. -21.318 
-20.509 
-21.322 
-20.390 
-20.561 
-19.863 
-20.300. 
-19.340 
-21.413 
-18-677 
-18.364 
-19. 458 
-21.530 
-20.553 
-20.639 
-19.696 
-21.903 
-22.216 
-23.675 
-23.892 

• -25.318 
-26.303 
-27.021 
-26.880 
-27.879 

• -19.846 
-19.471 
-18.023 



12.294 
11.616 
11.189 
11.991 
13.270 
11.513 
13.384 
12.455 
14.603 
14 .886 
16.269 
17.373 
16.584 
15.474 
14.832 , 
14.315 
.15.344 
15.333 
16.029 
16.184 
16.644 
15.907 
16.831 
16.093 
. 16.555 
13.887 
13.536 
13.042 
11.640 
10.969 
; 9.495 
8.677 
. 9.153' 
10.888 
10.080 
11.150 
10.480 
10.817 
10.906 
10.095: 
12.188 
12.736 
14 .260 
15.007 
16.233 
16.605 
17.062 
14 .682 
15.639 
17.762 
18.218 
18.558 
12.099 
11.691 
11.936 
11.375 
11.654 
13.104 
13.357 
13.245 
12.156 
11.063,, 
12.15.6. 
6.687 
8.479 
8.436 



19.222 
17.915 
. 17.151 
16.370 
16.244 
15.721 
21.871 
22.392 
21.719 
22,217 
21.702 
22.021 
22.332 
. 22.169 
23.752 
24.365 
24.367 
25.827 
26.236 
27.730 
28.538 
28.318 
29.916 
29.700 
30.497 
26.330 
27.285 
25.669 
26.045 
25.296 
25.612 
25.031 
26.548 
25.805 
26.639 
24 .686 
24.401 
22.981 
25.424 
. 25.880 
25.769 
26.749 
26.781 
27.892 
28.472 
29.445 
28.266 
28.519 
29..454 
30.204 
29.027 
29.988 
28.125 
28.820 
28.516 
29.803 
30.181 
30.660. 
31.154 
30.072 
29.807. 
30.548 
28.787 
29.576 
28,255 
28.412 



1.00 36. 
1.00 38, 
1 .00 43 
1,00 44 
1.00 .45. 
1.00" 45. 
1.00 27. 
1.00 26. 
1.00 26. 
1.00 24. 
1.00 ^25. 
1.00 26 
1.00 25 
1.00 26 
1.00.24 
1.00 22 
1.00 22 
1.00. 22 
1.00 21. 
1.00 20- 
1,00 21. 
1.00 21. 
1.00 20, 
1.00 19. 
1.00 20 
1.00 21. 
1.00 21. 
1.00 21. 
1.00 22. 
1-00 22. 
1.00 25, 
1.00 26, 
1.00 2.8 
1. 00> 21 
1,00 22 
1.00 19 
1.00 19 
1,00 20 
1.00 
1.00 
1.00 17. 
1.00 18 . 
1.00 17. 

1.00 16; 

1.00 16. 
1.00. 15. 
1.00 16. 
1.00 15. 
1.00 14. 
1. 00 .14. 
1.00 16. 
1.00 15. 
1.00 19. 
1.00 17, 
1.00 18 
1.00 19 
1.00 19 
• 1.00 18 
1.00 19 
1.00 19- 
1:00.21. 
• 1.00 19; 
1.00. IB. 
1.00 18. 
1.00 20. 
1. 00 '20-. 



59 AAAA 
9r AAAA 
51 AAAA 
36 A.AAA 
.19 AAAA. 
.91 AAAA. 
.39 AAAA 
.07 AAAA • 
.19 AAAA^ . 
.89 AAAA 
.72 AAAA . 
.90 AAAA. . 
.98 AAAA 
39 AAAA 
30 AAAA 
57 AAAA 
71 AAAA 
.28 AAAA 
.54 AAAA 
.67 AAAA . 
.08 AAAA 
.44 AAAA 
,18 AAAA. 
.77 AAAA 
.80 AAAA 

61 AAAA 
05 AAAA , 
80 AAAA 

62 AAAA 
.62 AAAA. 
.00 AAA-A 
.80 AAAA . 
,27. AAAA; 
.61 AAAA' 
.04 AAAA' 
.98 ^'AAA- . 
.25 AAAA 

.79 aaa;^. 

4 8 AAAA 
26 AAAA . 
57 AA.AA 

15 AAAA ' 

16 AAAA 
32 AAAA 

.29 AAAA 
.39 AAAA 
;28 AAAA 
. 58 AAAA 
7 6 AAAA 
50 AAAA: 
55 AAAA 
, 65 AAAA ■ 
, 04 AAAA 
. 64 AAAA 
.52 AAAA 
.34 AAA.^\ 
.24 AAAA 
.36 AAAA" 
.61 AAAA. 
. 64-.:AJ^" 
.06 AAAA 
09 AAAA 
59"" AAAA 
93 AAAA 
,24 .AAAA 

.•2 3* AAAA 



19. 
18 . 



63 



wo 01/90301 



. PCT/USOl/11500 



ATOM 


630 


CB 


ALA A 


88 


ATOM 


631 


C 


ALA A 


88 


ATOM 


632 


0 


ALA A 


88 


ATOM 


633 


N . 


ARG A 


89 


ATOM 


634 


CA 


ARG A 


89 


ATOM 


635 


CB 


ARG A 


89 


ATOM 


636 


CG 


ARG A 


89 


ATOM 


637 


CD 


ARG A 


RQ 

O 7 


ATOM 


638 


NE 


ARG A 


o ^ 


ATOM 


. 639 


cz 


ARG A 




ATOM . 


640 


NHl 


ARG A 


89' 


ATOM 


641 • 


NH2 


ARG A 


89 


ATOM 


64 2 


c 


ARG A 


89 


ATOM 


643 


P 


ARG A 


89 


ATOM 


644 


N 


ALA A 


90 


ATOM ■ 


645 


CA 


ALA A 


90 


ATOM 


64 6 


CB 


ALA A 


90 


ATOM 


647 


C 


ALA A 


90 


ATOM 


648 


0 


ALA A* 


90 


ATOM 


649 


N. 


ILE A 


91 


ATOM 


650 


CA 


ILE A 


91 


ATOM 


651 


CB 


ILE A 




ATOM 


652 


CG2'ILE A 




ATOM 


'653 


CGI 


ILE A 


91 


ATOM 


654 


GDI 


ILE A 


91 


ATOM 


655 


C 


ILE A 


91 


ATOM . 


656 


0 


ILE A 


91 


ATOM 


657 


N 


MET A 


92 


ATOM 


658 


CA 


MET A , 


92 


ATOM 


659 


CB 


MET A 


92 


ATOM 


660. 


CG 


MET A . 


92 


ATOM 


661 


SD 


MET A . 


92 


ATOM 


662 


CE 


MET A 


92 



ATOM 


663 


C . 


MET A. 


92 


. ATOM 


664 


0 


MET A 


92 


ATOM 


£65 


N 


LYS A 


93 


ATOM 


' 666 


CA 


LYS A 


- 93 


ATOM. 


667. 


CB 


LYS A 


93 


ATOM 


,668 


CG 


LYS. A 


93. 


ATOM' 


669 


CD 


LYS A 


93 


ATOM 


670 


CE 


LYS A 


93 


vATOM 


671 


NZ 


LYS A 


93 


ATOM 


672 


C 


LYS A 


93 


ATOM 


673 


0 


LYS A 


93 


ATOM 


674 


N 


ALA A 


94 


ATOM 


675 


CA 


ALA A 


94 


ATOM 


676 


CB 


ALA A ^ 


94 


ATOM 


677 


C 


ALA A 


94 


ATOM 


678 


0 


ALA A 


94 


ATOM 


. 679 


N 


TYR A 


95 


ATOM 


680 


CA 


TYR A 


95 


ATOM 


681 


CB 


TYR A 


95 


ATOM 


682 


CG 


TYR A 


95 


ATOM 


683 


CDl 


TYR A 


95 


ATOM 


684 


CEl 


TYR A 


95 


ATOM . 


685 


CD2 


TYR A 


95 


ATOM 


686 


CE2 


TYR A 


95 


ATOM 


687 


CZ 


TYR A . 


95 


ATOM 


688 


OH 


TYR A 


95 


ATOM 


689 


C 


TYR A 


95 


ATOM 


690 


o' 


TYR A 


95 


ATOM 


691 


N 


LYS A 


96 


ATOM 


692 


CA 


LYS A 


96 


ATOM 


693 


CB 


LYS A 


96 


ATOM 


694 


CG 


LYS A 


96 


ATOM 


695 


CD 


LYS A 


96 



-17.355 9.386 27.419 

-17.622 8.787 29.841 

-16.687 8.202 30.388 

-18.309 9.745 30.454 

-17.985 10.091 : 31.836 

■ ;-18.797 11.302 32.313 

-18.225 12.657 31.896 

- -19.196 13.769 32.284 

. -19.437 13.835. 33.729 

-18.675 14 .506. 34.587 

-17.609 15.173 34.157 

. -18.990 14.531. 35.877 

■-18.258 8.902 32.764 

-17.469 8.618 33.674 

-19.371 8.213 32.544 

-19.719 7.063 33.386 

-21.080 ; 6.502 32.976 

-18.640 5.990 33.257 

-18.236 5.367 34 .243 

-18.173 5.790 32.031 

-17.135 4.816 31.746 

-16.922. 4-699 30.209 

-15.547 4.086 29,890 

-18.061 3.875 29.601 

-18.123 3.931 28.085 

-15.823 5.196 32.436 



-15 . 133 


4 iiQ 
. •* • J J ^ 




. ^ y L 


-15.482 


6.481 


32 


. 4 10 


-14 .243 


6. 933 


33 


.024 


-13.798 


8.258 


32 


,391 


-13.480 


8.088: 


30 


.908 


-12.816- 


• 9.554 


30 


.108 


' -12.756 : 


9.008 


28 


.463 


-14. 325 \ 


7.041 


■ 34 


.545 


■ -13.311 


6.918. 


. 35 


.236 


-15.524 


7.262 


'■■ 35 


.070 


-15.700 ■ 


7.337 


36 


.517 


-17,102 


7.840 


36 


.864 


-17.269 


9.34 5 


36 


.831 


-18.641 


9.742 


37 


.366 


-18.762 


11.251 


37 


.483 


-20.068 


11.663 


38 


.060 


-15.4 95 


5.938 


37 


.119 


-14.994 


5.792 


38 


.238 


-15,880 


4.912 


36 


.367 


-15.736- 


3.532 


36 


.831 


-16.750 


2.635 


36 


.131 


-14-325 


2.981 


36 


622 


-13-778 


2.322 


37 


507 


-13.735 


3.255 


35, 


4 62 


-12.394 


2.764 


35.. 


163 


-12.189 


2.685 ; 


33. 


648 


-10,838 


2.151 


33. 


224 


-10.382 


0.907 


33. 


669 


-9,139 


0.414 


33. 


270 


-10,015 


2.886 


32. 


370 


-8,779 


2.405 


31. 


969 


-8.345 


1.167 


32. 


423 


-7.120 . 


0.687-; 


.32. 


019 


-11.312 


3.633 


35. 


7^91 


-10.253 / 


3.137 


36. 


190 


-11,584 . 


4 .930 • 


35-. 


871 


-10.658 .. 


, 5.893 


36. 


452 


-10.543 


5.658 


37. 


966 


-11.871 


5.829 


38. 


690 


-11.784 , 


5.541 


40. 


183 . 



1.00 18.84 AAAA 
1.00 20.11 AAAA 
1.00 ;20. 39 AAAA 
1.00 18. 15 AAAA 
1.00 19. 16 AAAA 
1.00 16.58 AAAA 
1.00.17.41 AAAA 
1.00 .15.10 AAAA 
1.00 16.60 AAAA 
1.00 .■16.76 AAAA 
1.00 16,02 AAJ\A 
1.00 15.64 IKPJKJK 
1.00 19. 91 AAAA 
1.00 18.92 AAAA 
1.00,21.12 AAAA 
1.00 23.31 AAAA 
1.00 24 .02 AAAA. 
1.00 24.57 AAAA 
L.OO 24.35 AAAA 
l.OP,. 24 .03 AAAA 
L.OO 24.73 AAAA 
L,00 25.99 AAAA 
L.OO .25.27 AAAA 
1.00:25.7 4 AAAA 
L.OO 25.37 AAAA 
L.OO 25.69 AAAA 
L.OO 25,17 AAAA 
L.OO 24.39 AAAA 
. ,00 24 . 61 AAAA 
..00 23.19 AAAA. 
..00 21,5.4 AAAA 
.00 21. 51 AAAA 
.00 .17. 14 AAAA 
.00 24.72 AAAA 
/OO 24.71 AAAA- 
.00 ^2.4-. 64 AAAA 
.00 26.89 AAAA 
.00 27.06 AAAA 
.00 26. 10 AAAA 
.00 28, 56 AAAA 
.00 28.03 AAAA 
.00 29,77 AAAA . 
.OO: 28. 19 AAAA 
.00 28.4 3 AAAA 
.00 29. 30 AAAA 
.00 30.63 AAAA 
.00, 30.03 AAAA 
.00 30.4 0 AAAA 
.00 30.67 AAAA • 
.00>,2^. 39 AAAA 
.00 29.94 AAAA 
.00 29.85 AAAA ' 
.00. '31. 64 AAAA 
.00 31. 90 AAAA 
.00 ,32. 14 AAAA 
.00 30.90 AAAA 
.00 31.95 AAAA 
.00.32.95 -AAAA - 
00 33.09 AAAA 
00 29. 90 AAAA- . 
Op ;. 2 8 .. 9 9 AAAA 
00 23 . 94 AAAA- ' 
00 2 9.17 AAAA ' 
00.32.14 AAAA . 
00' 35.-57 AAAA- ' 
00. 38..37-:AAf^': : 



wo 01/90301 



pCT/USOl/11500 



ATOM 
ATOM 
ATOM 
ATOM 
' ATOM 
ATOM 
ATOM 
. ATOM 
ATOM 
ATOM 
ATOM 
. ATOM 
• ATOM 
ATOM 
. ATOM . 
ATOM ■ 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 
' ATOM 

ATOM 

ATOM 

ATOM 

ATOM 

ATOM 
- ATOM 

ATOM 
;■ ATOM 

ATOM 

ATOM 
: ATOM 

ATOM 

ATOM 
, 'ATOM. . 

• ATOM 
ATOM 

..ATOM 
- ATOM • 
. ATOM 
ATOM 

• . .'ATOM . 

ATOM 
ATOM 
ATOM 
ATOM 
. ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
. ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
. ATOM 
ATOM 
• ATOM 



696 
697 
698 
699 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
711 



CE LYS 
NZ LYS 



C 
0 
N 



LYS 
LYS 
PRO 



712 
713 
714 
715 
716 
717 
718 
719 
720 
721 
722 
723 
724 
'725 
726 
727 
728 
729 
7 30 . 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
741 
742 
743 
744 
74 5 
746 
747 
743 ■ 
749 
750 
751 
752 
753 . 
754 
755 
756 . 
757 
758 
759 
7.60 
761 



CD PRO 

CA PRO 

CB PRO 

CG PRO 

C PRO 

0 . PRO 

N ASP 

. CA ASP 

CB ASP 

CG ASP 
ODl ASP 
0D2 ASP 

C ASP 

O ASP 

N VAL 

CA VAL 

CB VAL 

CG2 VAL 
C VAL 



VAL 
VAL 



A 
A 
A 
A 
A 
A 
A 

A . 
A 
A- 
A 
A . 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



CA VAL 
CB VAL 



CGI VAL 

CG2 VAL 
C VAL 
0 VAL 
N LEU 
CA LEU 
CB LEU 
CG hE\J 
CDl LEU 
"CD2 LEU 
C- LEU-. 
O LEU 
N GLY 
CA GLY 
C GLY 
O GLY- 
N MET 
CA MET 
CB MET 
CG MET 
• SD MET 
CE MET 
C MET 
O MET 
N GLY 
CA GLY 
C GLY 



O 
N 



GLY 
GLY 



CA GLY 
C GLY 



0 

N 



GLY 

TYR 



CA TYR 
CB TYR 
CG TYR 
CDl TYR 



96 
96 
96 
96 
97 
97 

97 . 
97 
97 
97 
97.. 

, 98 

98 : 
98 
98 
98. 

98 . 
98 
98 
99 
99 
99 
99 
99 

99 . . 
99 . 

100.. 
A lOO: - 
A 100 
100 
100 
100 
lOO 
101 
101 
101 \ 

101 : 

101:; 
101 
101- 
101 

102: 

102. 
102 
A 102 
A 103' , 
A 103 
A 103 : 
A 103 
103 
103 
103 
103 
104 
104 
104" 
A .104 
A 105 
105 
105 
105 
106 
106 
106 
106 
106 



A 
A 
A 

A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



A 
A 
A 
A 
A 
A 
A 



A. 
A 
A 
A 
A 
A 
A 
A 



-13.158 
-13.170 
-9.274 
-8.281 
-9.187 
-10.258 
-7.867 
-8.202 
-9.477 
-7.060 
-7. 628 
-5-. 737 



-4.890 
-3.554 
-3.725 
-3.546 
-4.053 
-4.654 
-4:.267 
-4.918 
-4,740 
-3.237 
-2.684 
-3.044 
. -5-498 
-5.767 
-5.869. 
-6.544 
-8.038 
.-8.804 
-8.139 
-5.777 
-5.244 
-5.701 . 
■ -4.994. 
-3.944 
-2.691 
-2.230 
. -2.930 
-6.006 
-6.667 
, -6.127 
-7.043 
-6.246 
■ -5.294 . 
. -6.627. 
-5.933 
-5.715 
.-4.978 
-3.333 
-2.455 
-6.709 
-6.351 
-7.767 
-8.585 
-9.878 
-10.004 
. -10.840 
. -12:107 
-13.140 
-12.810 



5.718 
5.428 
5.884 
5.608 
6.185 
6.519 
6.191 
6.241 
7.078 
7.408 
8.438 
7.288 
8.404 
7.891 
7.040 
5.808 ■ 
7.603 
9.328. 
10. 486 
8.807 
9.569 
9.633 
8.220 
10.372 
8-865 
7,667 
9.613 
9.008. 
9.451 
9.095 
10.942 
9.398 
•10.505 
- 8.468 
8.697 
■7.599 
.7.856 
6,515 
8.854 
8. 64 4 
7.625 
9.742 
9.780 
9.58 6 
10.324 
8.599 
8.312 
6.805 
6,140 
6.804 
6.156 
8.823 
8.532 
9.590 
10.114 
9.326 
8.241 
9.854 
9.159 
9.819 
10.258 



40.828 
42.295 
35.817 
36.482 
34.509 
33.547 
33.868 
32.381 
32,362 
34.320 
34.684 
34. -314 
34.717 . 
35.261/ 
36.509 
36.426 
37.569 
33.529 
33.681 
32.339 

31.111 
30.730 
30.614 
29.420 
29.989 
30.073 
. 28.951 
27,808 
27.663 
28.914 
27.354 
26.559 
26.464 
25.612. 
24.362 
24 . 139 
23.288 



1.00 39.96 AAAA 
1.00 42.96 AAAA 
1.00 27.78 AAAA 
1.00 28.12 AAAA 
1.00 26.15 AAAA 
1.00 24.76 AAAA 
l.OO' 24.70 AAAA 
1.00 23 . 96 AAAA 



1.00 24.55, AAAA 
1 .00 24 .77 AAAA 
1.00 23.93 AAAA 
1.00 24 .94 AAAA 
1.00 24.75 AAAA 
1.00 26.69 AAAA 
1.00 28.25 AAAA 
1.00 28.34 AAAA . 
1.00 29.50 AAAA 
1.00 23,89 AAAA 
1.00 22.57 AAAA 
i:dO 24.10 AAAA 
1.00 23.85 AAAA . 
1.00 25.11 AAAA . 
00 25.72 AAAA 
00 24.76 AAAA 
00 22. 90 AAAA 
00 22.05 AAAA 
00 22.07 AAAA 



00 21.38 AAAA 
.00 21.17 AAAA 
00' 21.06 AAAA 



.-14.393 
-15.434 
-16.759 

. -17.536 
-18.269 
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9.863 
10.534 



10.556 
9.257 
8.80.2 



22.696 
22.187 
.23.222 
23.029;- 
22.484 
21.358; 
20.079- - 
19.837 
19.270 
18.015 
17.865 
19.030 
19. 308 
17.873 
16.795 
15.653 
17.043 
15.959 
. 15.833 
. 16.404 
15.082 
14.930 
15.823 
16.926 
15.-376 
16.145 
15.362 
15.303 
16.400 



1.00 .22.14 AAAA 
1.00 21.31 .AAAA 
1.00 21.01 AAAA 
1.00 21.54 .AAAA 
1.00 22.01 AAAA 
1,00 23. 42 AAAA 
1.00 25.21, AAAA 
1.00 25.87 AAAA. 
1.00 26.43- AAAA 
. 1. 0 0 21.51. AA.^ 
1.00 21.94 AAAA 
1.00 21.18 AAAA 
1.00. 21.84 AAAA 
1.00 21.20 AAAA 



00 22.62 AAAA 
00 21.18 AAAA 
00 22.83 AAAA 



00 23.16 AAAA 
,.00 24.31 AAAA 
1.00 27.62 AAAA 
1.00^26.43 AAAA 
1.00 23.47 AAAA 
1:00 23.75 AAAA 
1,00 25.38 A.AAA 
1,00 25.56 AAAA 
1.00 25. 55. AAAA 
1.00 26.58 AAAA 
1.00 26.06 AAAA 
1.00. 26.21 AAJ^* 
1.00 26.96..AAAA 
1.00. 25.49 AAAA' 
1.00. 27.65 AAAA. 
.1.00 28.10 AAAA 
i;00^31.05.AAA.A 
1.00 33.4-9 AAAA. 
' 1 00 34. 81 /AAAA.. 
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• ATOM 762 CEl TYR A 106 
ATOM 763 CD2 TYR A 106 
ATOM 764 CE2 TYR A 106 
ATOM. 765 .CZ TYR A 106 
ATOM 766 OH TYR A 106 
ATOM 767 C TYR A 106 
ATOM 768 0 TYR A 106 
ATOM 769 N VAL A 107 

ATOM 770 \ CA VAL A 107 

. ATOM 771 CB VAL A 107 

ATOM 772 CGI VAL A 107* 

ATOM 773 CG2 VAL A 107 

ATOM 774 C VAL A 107 

ATOM 775 0 VAL A 107 

ATOM 776 N SER A 108 . 

ATOM 777 CA . SER A 108 

ATOM 778" CB SER A 108 

ATOM 779 OG SER A 108 

ATOM ■ 780 C SER A 108 

ATOM 781 0 SER A 108 

' ATOM 782 N GLY A 109 

ATOM 783 CA. QLY A 109 

ATOM 784 C' 'gLY A 109 

ATOM 785 0 GLY A 109 

ATOM 786 N PRO A 110 

ATOM 787 CD PRO A 110 

ATOM 7.88 CA . PRO A 110 

ATOM 789 CB PRO A 110 

. ATOM 790 CG PRO A 110 

ATOM 791 C PRO A 110 . 

ATOM 792 O PRO A 110 ' 

ATOM 793 N GLY A 111 

ATOM 794 CA GLY A 111 

. ATOM 795 C GLY A 111 / 

-ATOM . 796 0 GLY A 111 

ATOM ; . 797 N GLY A 112 

• ATOM '798 CA GLY A 112 

ATOM 799 C GLY A 112 

ATOM- 800 0 GLY A 112 

, ATOM : 801 N LEU A1I3 

•' . ATOM 802 CA LEU A 113 

. .'ATOM 803 CB LEU A 113 

ATOM 804 CG LEU A 113 ■ 

ATOM 805 CDl LEU A 113- 

ATOM 806 CD2 LEU A 113 

ATOM 807 C .. LEU A - 113- 

ATOM 808 0 LEU A 113 

ATOM 809 N ALA A 114 

ATOM .810 CA ALA A 114 

ATOM . 811 CB ALA A 114 

ATOM 812 C ALA A 114 

ATOM 813 O ALA A 114 

ATOM 814 N ALA A 115 

ATOM 815 CA ALA A 115 

ATOM 816 CB ALA A 115 . 

ATOM 817 c ALA A 115 

ATOM 818 0 ALA A 115 

ATOM 819 N TRP A 116 

ATOM 820: CA TRP A 116 

ATOM • 821 CB TRP A 116 

ATOM 822 CG TRP A 116 

ATOM 823 CD2 TRP A 116 

ATOM 824 ,CE2 TRP A 116 

ATOM 825 CE3.TRP A 116 

ATOM 82 6 CDl TRP A 116 

ATOM 827 NEl TRP A 116 



-19.038 
-17.581 



-18.343 
-19.069 
. .-19.829 
• -15.678 
-15.976 
-15.549 
-15.783 
-15.659 
-14.224 
-16.126 
-14.836 
-15,190 
-13.650 
-12.676 
-11.301 
-11.292 
-13.121 
-12.592 
-14 .089 
-14 .583 ■ 
-15.297 ■ 
-14.898 
-16.369 
-16.992 
-i7.085 
-18.232 
-18.398 
-16. 136 
-16.184 
-15.286 . 
-14,332 
-13.402 
-13.208 
-12.822 
-11.925 
-12.610 
-12.035 
-13.837 
-14.611. 
-15.974 
-16.735 
-18.205 
-16.570 
-14.836 
-14.695 
-15.199 
-15.442 
-15.859 
-14.194 
-14.260 
-13.053 
-11.820 
-10.641 
-11.506 
-11.141 



-11, 
-11, 



650 
380 



-11. 542 
-11.172 
-12.008 
-11.262 
-13.321 
.-9.979 
-10.025 



7.634 
8.509 
7.344 
6.912 
5.766 
10.072 
10.897 
8.780 
8.318 
. 6.772 
6.327 
6.315 
8.993 
. 9.190 
9.381 
: 10.029 
10.108 
11.038 
11.430 
12.009 
11.979 
13.307 
13.342 
14.088 
12.557 
11.637 
12.550 
11.569 
11.548 
12.031 
12.4 62 
11.086 
10.525 
11.601 
11.730 
12.380 
13.451 
14.509 
14.997 
14.864 
15.866 
. 16.079 
17.409 
17.154 
18.007 
15.329 
16.045 
14.056 
13.416 
11.963 
13.492 
13.952 
13.050 
13.098. 
12.518 
14.530 
14.777 
15.480 
16.873 
17.723 
19.155 
20.277 
21.438 
20.418 
19.658 
21.032 



16.323 
14 .123 
14.032 
15.133 
15.027 
17.576 
. 18.430 
17.858 
19.223 
19.335 
19.076 
20.711 
20.223 
21.389 
19.765 
20.643 
19.967 
18.899 
21.044 
21.993 
20.310 
20,627 
21.972 
22.856 
22.155 
-21,191 
23.436 
23.199 
21.702 
24 .524 
25.675 
24.140 
25.087 
25.612 
26.813 
24.704 
25.105 
25.957 
26.936. 
25.583 . 
26.314 
25.640 
25.805 
25.511 
27.178 
27.725 
28.711 
27.801 
29.087 
28.868 
29.968 
31.105 
29.452 
30.251 
29.450 
30.693 
31.841 
29.778 
30.100 
28.835 
29.003 
28.740 
29.04 8 
28.268 
29.447 
29.479 



1.00 36.18 AAAA 
1.00 35.64 AAAA 
1.00 36.47 AAAA 
1.00 37.27 AAAA 
1.00 38.99 AAAA 
1.00 26.46 AAAA 
1.00,26.55 AAAA 
.1.00 25.31 AAAA 
1.00 23.91 AAAA 
1.00 25. 47 AAAA 
1.00 26.57 AAAA: 
1.00 24.96 AAAA 
1.00 23.22 AAAA 
1.00 23. 17 AAAA. 
1.00 23.13 AAAA 
1 .00 23. 40 AAAA, 
1.00 23.8 5 .AAAA 
1.00 25.04. AAAA 
1.00 23.03 AAAA 
1. 00. 22.32 AAAA 
1.00 21.84 AAAA 
1.00 21.98 AAAA 
1,00 20.30 AAAA 
1.00 21.37 AAAA 
1.00 20.07 AAAA 
1.00 20.80 AAAA 
1.00 19.58 AAAA 
.1 .00 20. 85 AAAA 
1.00 22. 4 3 AAAA 
1.00 18.52 AAAA 
1.00 19. 12 AAA/. 
1.00 19.12 AAAA 
1.00. 18.87. AAAA 
1.00 17.97 AAAA 
l.bO 19. 32. AAAA" 
1.00 13, 62 AAAA 
.1.00 17.38 AAAA 
1.00 17.36 AAAA 
1..00 16.4 9 A.^AA 
■1.00 16.45 AAAA 
1.00. 17.35 AAAA 
1.00 17. 68 AAAA 
1.00 21.99 AAAA 
1.00 20.80 AAAA 
1.00 22. 94 AAAA 
1.00 16.05 AAAA 
1.00 16.63 AAAA 
1.00 16.59 AAAA 
1.00 15.95 AAAA 
1.00.^17.72 AAAA 
1.00 15.37 AAAA 
1.00 15.94 AAAA 
1.00 16.63 AAAA 
1.00 15. 65 AAAA 
1.00 15.52 AAAA 
1.00 16.10 AAAA 
1.00 15.67 AAAA 
1.00 16.71 AAAA. ^ 
1.00 17.31 AAJ^A 
1.00 18.91 .A.AAA'' 
1.00 21.69 ..AAAAf 
1.00; 23.65- .AAAA.: 
1.00 25,14 AAAA 
1.00. 26. .4 9 AAAA / 
i .00 23.00. AAAA : 
1.00 24.9-6;-AAAA.'v 
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WO 01/90301 

ATOM ■ 
ATOM 
ATOM 
ATOM . 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM. . 
: ATOM 
ATOM 
. ATOM 
ATOM 
. • ; ATOM 
ATOM 
ATOM 
ATOM 
' ATOM 
•ATOM 
ATOM 
ATOM 
ATOM .. 
ATOM 
ATOM 
ATOM 
, ATOM 
. •; ATOM . 
•ATOM 
.ATOM 
ATOM . 
ATOM. 
'. ATOM 

Vatom." 
'. atom, 
atom 
^ ■ atom. 

; * , ATOM - 

/ ■ . - : ; ATOM 
: • ■ '.ATOM 
: • ATOM 
. ATOM' 
• ATOM 
. ATOM 
ATOM 
, . ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
. ATOM 
.. ATOM 
. . ATOM 
■ ATOM 
. ATOM 
ATOM 
ATOM 
ATOM 
ATOM 



828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
. 841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
851 
. 852 
853 
854 
855 
856 
857 
858 
.859 
860 
^ 861 
':. 862 
.863 
: 8*64 . 

865 
' 866 
867 
, 868 
8 69 
- 8T0 
.: 871 
872 
873 
.874 . 
875 
876 
877 
' 878 
879 
880 
881 
.882 
883 
.884 
885 
886 
887 
888 
889 
890 
891 
892 
893 



eZ2 TRP 
CZ3 TRP 
CH2 TRP 
C TRP 



0 

N : 

CA 
CB 
OG. 
C ' 
0 
N. 
CA 
CB 
CG 



TRP 



116 
116 
116 
116 
116 



GDI 
C 
O 
N 

CD 
CA 
CB 
CG 
C 
O 
N 

CA 
CB 



c ; 
o 

N 

CA 
CB 



A 
A 
A 
A 
A 

SER A 117 
SER A 117 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A. 
A 
A 
A 
A 
A 
A 
A 
A. 
A 
A- 
A 
A 
A 
A 
A 
A. 
A 
A 
A 
A 
A 
A 



SER 
SER 
SER 
SER 
LEU 
LEU 
LEU 
LEU 
CDl LEU. 
CD2 LEU 
C 
0 
N 

CA 
C 

o • 

N 

CA 
CB 



LEU 
LEU 
GLY 
GLY 
GLY 
X3LY 
ILE 
ILE 
ILE 
CG2 ILE 
CGI ILE 



ILE 

ILE 

ILE 

PRO 

PRO 

PRO 

PRO 

PRO 

PRO 

PRO 

VAL 

VAL 

VAL 



CGI VAL 
CG2 VAL 



VAL 
VAL 
VAL 
..VAL 
VAL 



CGI VAL 
CG2 VAL 



VAL 
VAL 
LEU 
LEU 



C 
O 
N 

CA 

. CB 
CG 

CDl LEU 



117 

117- . 

117: 

117 - 
118 

118 . 
118 
118 

:ii8. 

118 . 
118 
118 

119.. 
119 
119 
119. 
120 
120 
120 
120 
120 
120 

120 . 
120' 
121 

121 . 

121 . 
121. 
121 
121 
121 
122 
122 
122 
122 

122 • 
122 
122 
123 
123 
123 
123 
123: 
123 
123 
124 
124 



A 
A 

A, 

LEU A 124 
LEU A 124 
A 124 
CD2 LEU A 124 
C LEU .A 124 : 
0 LEU A .124 

N his;a 125 

CA HIS A 125 . 
CB HIS A 125 
CG HIS A 125 
CD2 HIS. A 125 
NDl HIS A 125 



-11.785, 
-13.842 
-13.072 
-12.292 
-11.835 
^13,565 
-14.528 : 
-15.961 
-16.270 
-14.289 
-14.837 
-13. 466 
-13.146 
-13.262. 
-14 .686 
-14.659 
-15.480 
-11.736 
-11.267 
-11.057 
-9.706 
-8.648 
-7.515 
-9.009 
-8.082 
-8.853 
. -7.902 
-9.624 
-10. 688 
-7.358 
-8.001 
-6.013 
V. -5.052 
-5.320 
-3.842 
-3.777' 
-5.580 
-5.717 
.647 
. 903 ". 
.047.. 
.286 
-8.320 
-4.672 
-4.096 
-4 . 284 * 
-3.134* 
-2.086 
-0.898 
-1.602 . 
-3.684 
■ -4.482 
-3,269 
-3.74 6 
-4.463 
-5.629 
-6.133 
-6.737 
-2.628 
-1.493 
- -2.964 
-2.014 
-1.429 
-0.471 
-0.629 
0.806 



-5, 
-5. 
-7, 
-7. 



22.724 
21.702 
22.834 
17.377: 
18.080 
16.990 
17.399 
17.116. 
15.731.. 
16.720 
17.147 
15.678. 
14.950. 
13.441 
12.932 
11.484 
13.064 
15.283 
14.763 
16,152 
16.537 
15.519 
15.582 
14.584 
13.548 
12.270 
11.226 
11.748 
10.709 
14.088 
14.4 65 
14.131' 
13.722 
14.658 
14.649 
13.532 
13.893 
12.671 
14.645 
14 .102 
14 .866 
14,281. 
14.790 
14.205 
15.282 
13.079 
13.029. 
11.982 
11.957 
12.317 . 
12.600 
11,666 
13.284 
12.952 
14.149 
. 14.805 
15.980 
13.787 
12.55.8 
13.011 
11.713 
11.336 
9.939 
9.540 
8.74 4 
10.05.7 



28.902 
28.122 
28,439 
31.233 
32.137 
31.200 
32.229 
31.762 
31.743 
33.586 
.34 .605 
33.594 . 
34.827 
34 .587 
34.353 
33,869 
35.646 
35.305 
36.321" 
' 34.566 
34.943 
: 34.550 
35.034 
33.678 
33.214 
32.836 
32.275 
34 .051 
33.689 
31.978 
31 .004 
31'.999 
33.040 
. 30.819 
31.237 
'32.240 
29.536 
29.538 
28.442 
27 .120 
26.421 
25.033. 
27.264 
26.223 
26.069 
25.634 
24.734 
25.200 
24.226 
26.606 
23.381 
23.300 
22.325 
20.989 
20.366 
-21.105 
20.268 
21.337 
20.038 
20.170 
19-075 
18.036 
18.244 
17.162 
16.079 
17.072 



1.00 26 
1.00 26 
1.00 25 
00 16 
00 16 



00 16 
00 17 

,00 16 
.00 18 
18 



1 
1 
1 
1 
1 
1 

1.00 
1.00 17 
1.00 18 
1.00" 19 
l.OO: 18 
1.00 .20 
1,00 20 
1.00 20 
1.00 20 
1.00 20 
1.00 21 
1.00 21, 
1.00 21. 
1.00 21, 
1.00 20. 
1.00 21. 
1.00 20. 
1.00 22. 
1.00 22. 
1.00 21, 
1.00 20 
: 1.00 21 
1.00 20 
1.00 20 
1.00 20 
1.00 21 
1.00 22 
1.00 19. 

1.00 la. 

1.00 -20. 
1.00 19. 
1:00 18. 
1,00 20. 
1.00 20.. 
1.00 19. 
1.00 19. 
1.00 19. 
1.00 20. 
1.00 20. 
.1.00 20. 
1.00 J7. 
1.00-21. 
1.00 22 
1.00 
1.00 21. 
1.00 21. 
L.OO 21-. 
1.00. 22. 
L.OO 21. 
"2.1. 



. 1 6 AAAA 
.44 AAAA. 
.35 AAAA ' 
. 50 AAAA 
.03 AAAA . 
.73 AAAA • 
.06 AAAA . 
.18 AAAA . 
. 31 AAAA 
.05 AAAA • 
.79 AAAA 
. 1 3 AAAA 
.26 AAAA 
.09 AAAA . . 
.04 AAAA' . 
.30 AAAA 
.40 AAAA . 
.78' AAAA -; 
64 AAAA 
27 AAAA 
97 AAAA . • 
55 AAAA 
92 AAAA • 
43 AAAA 
,09 AAAA 
,95 AAAA 
.20 AAAA 
.05 AAAA 
.95 AAAA 
/a 1. AAAA 
.35 AAAA 
.67 AAAA 
.88 AAA.^ 
.52 AAAA 
. 37 F'JKPJK • 
04 AAAA 

38 AAAA 
17 AAAA _ 
01 Pj^'' 

7 6 P^J^A 
63 AAA.A 

,46 AAAA 
31 AAAA 

39 AAAA • 
66 AAAA . 

8 6 AA-A.^^ 
22 AA.AA 
59 AAAA 
51 AAAA 
21 AAA^-. 
06 AAAA 
10 AAAA. 
08 AAAA 

68 aaaa; 

81 AAAA- 
93 AAJ^A 
15 A.AAA 
4 9 AAAA 
67 AAAA 
39 A-AAA 
63 AAAA 
74. AAAA' 
62 . AAAA 
30. AAAA 
2 3 AAAA 
96 .AAAA 



21.* 



1.00 
l.OO 22. 
1.00 22. 
1.00 24 . 
.1.00 24". 
1.00 27. 
1.00 27. 
1.00 29. 
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ATOM 


894 


CEl HIS A 125 


. . . 1.391 


9.597 


15. 979- 


1.00 27.40 AAAA 


ATOM 


895 


NE2 HIS. A 125 


. 0.541 


8.799 


15.358 


1.00 28.94 AAAA 


ATOM : 


. 896 


C 


HIS A 125 


-2.763 


11.3.64 


16.705 


1.00 24 .38 AAAA . 


ATOM 


897 


0 


■ HIS A 125 


-3.813 


10.741 


16.565 


1-00 23.93 AAAA 


. ATOM 


898 


N 


GLU A 126: 


-2.233 


12,111 


15.744 


1.00 24 .36 AAAA 


ATOM 


899 


CA 


GLU A 126 ; 


: -2.836 


12.199 


. 14 .420 


1.00 26.31 AAAA 


ATOM 


900 


CB 


GLU A 126 


-2.992 


13.664 


14.005 


1.00 25.81 AAAA ' 


ATOM 


901 


CG 


GLU A 126 


. . -3.465 


13.861 


12.567 


1.00 26. 62 AAAA 


ATOM 


902 


CD 


GLU A 126 


-4,795 


13.196 


, 12.288 


1.00 27.69 AAAA 


ATOM 


903 


OEl GLU A 126 


"-5.785 


- 13.544 


12.965 


1.00 27.90 AAAA . 


ATOM . 


904 


0E2 GLU A 126- 


-4.855 


12.326 


11.391, 


1.00 27.53 AAAA 


ATOM, 


905 


C ' 


GLU A 126 


: -1,901 


11.472- 


• 13.456 


1.00 27.4 9 AAAA . 


ATOM 


906 


0 


GLU A 126 


-0.727 


: 11.819 


13.349 


1.00 27.87 AAAA 


ATOM ^ 


907 


N.. 


GLN A 127 

w U Ir* ri JL A, ' 


-2.423 


, 10.463 


12.765 


1.00 28.80 AAAA ... 


. ATOM ' 


908 


CA 


GLN A 1?1 


-1. 617 


9.682 


11.834 


1 .00 30.09 AAAA - 


ATOM 


. 909 


CB 


GLN A 127 


-2.192 


8.264 


11.688 


1.00 28 . 8 9 AAAA ■ - 


ATOM 


910 


CG 


GLN A 127 


-2. 184 


7,421 


12.958 


1.00 28 .94 AAAA ' 


. ATOM 


911 


CD 


GLN A 1 ?7 


. -3.456 


7.578 


13.775 


1.00 2 9.34 AAAA 


ATOM ' 


912 


OEl 


GLN A 1P7 


-4.543 


7.207 


13.329 


1..00 29.36 AAAA . 


ATOM 


913 


NE2 


GLN* A 127 


...-3.326 


8.131 


14.973 


1.00 .28.7 0 AAAA' 


ATOM 


, 914 


c . 


GLN A 177 


-1.455 


10.277 


10.438 


1.00 30.92 AAAA 


ATOM . 


. 915 


0 


GLN A 1 77 

W JiJ r\ im £m ' 


-0.428 


10.068 


9.794 


1.00 31.21 AAAA 


ATOM 


916 


N * 


*A*SN A 178 


-2.448 . 


. 11.038 


. 9.986 


1.00 32.4 8 AAAA 


ATOM 


917 


CA 


ASN A 128 


, -2.434 


11.596 


8.634 


1.00 33.12 AAAA 


ATOM 


918 


CB 


ASN' A 178 


-3.864 


' 11.589 


8.083 


1.00; 32.20 AAAA 


ATOM 


919 


CG 


ASN A 1 78 


-4.606 


10.312 


8.424 


1.00 33.05 AAAA 


ATOM 


920 


ODl 


A*?N A 1 78 


-5.296 


10.236 


9.445 


1.00 3.3.34 AAAA 


ATOM 


921 


ND2 


ASN A 178 


: -4.454 


9.292 


7.584 
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CG/ pro a 171 
C. "PRO A 171 
■ 0 PRO A 171 
N LEU A 172 
CA LEU A 172 
CB LEU A 172 
CG LEU A 172 
CDl LEU A. 172 
CD2 LEU A 17 2 
C. LEU A 172 
0 LEU A 172 



10.490 
10.141 
10.7 90 
^13.594 
14.538 
13.752 
15,077 
14.9.92 
. 15.746 . 
16.905 . 
15.030 
15.590 
14.577 
\13.363 
12.393 
13.820 
16.880 
' 17.001 
17.867 
• 17.877 - 
19.152. ■ 
19^897 ■ 
19.3:61 
. 18.938 
• 17.933 
19.884 
19.801 
20.946 
20.934 
. ,19.751 
.20.876. 
19.865 
20.392 



-0.040 
0.07 6 
1.338 
-1.790 
-1.002 
-3.109 
-3.725 
-5:054 
. -31939 
-4.362 . 
-3.651 
-3.833 
-3.423 
-4.333 
3.675 
.5.688 
-3.042 
.1.902 
-3.648 ■ 
-5.028 
-2.988 
-4.005 . 
-5.308 
-1.665 
-1.485 
-0.746 
■ 0.555. 
• 1,458 
1.934 
2.863 
0.735 
0 .>00 
-0.591 



12.562 
14.041 
11.974 
10.986 
10.923 
11.07 6 
11.138 
11.883 . 
9.777 
.9.713 
8,695 
7.358. 
6.281 
6.071 
5.101 
5.543 
7.163 
■7.616 
6.486 
5. 971 . 
6,233 
5,36.6 
V 5.844 
. .5.503 
. 4.820 
. 5.654 
4.993 
5. 468 
6.925 
7.158 ^ 
7.859 
.3.479 
2.9.69 



1.00 34 .46 
1.00 35.50 
1.00 34 .18 
1.00 32.72 
1.00 32.67 
1.00 33.35 
1 .00 34 .36 
1.00 33.96 . : 
. 1. 00 35.45 : 
1.00 36.53 
1.00.34. 52 
1.00 34.60 
1.00 34 .25 
1.00 33.98 
I. 00 34.11 
1.00. 33.52 . . 
1.00 34 .41 
l.od 33.45 ^ 
1.00 34.33 
1.00 34.7 6 

1,00/ 35. n 
i.ob; 34:52 
1:00 34.60 .; 

1,00 35.39 
1.00.34.32 
1.00 '36.05 

1.00 37.43 

1.00 37.48 
1.00 38.42 
1.00 37.89 
1.00 38.70 
l!0O"38.,O3 
1,00 38.19 
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ATOM 


1247 


N 


PRO A 173 


19.329 


1.383 


' 2.737 


1.00 


38.41 


AAAA 
















ATOM 


1248 


: CD 


PRO A 173 


, 18...6.47 


2.586 


3,248 


" 1.00 


38.12- 


AAAA 


















ATOM. 


124 9" 


CA 


PRO A 173 


19.319 


1.367 


1.271 


l.t30 


39.54 


AAAA 


















ATOM 


1250 


CB 


PRO A 173 


18.853 


2.778 


0,923 


1.00 


,38. 97 


AAAA 


















ATOM 


, 1251 


CG 


PRO A 173 


17.898 


3.076 


2.029 


1.00 


38.41 


AAAA 


















ATOM 


1252 


C 


PRO A 173. 


20.672 


1.027 


0.639 


' 1.00 41.06 


AAAA 


















ATOM 


1253 


0 


PRO A 173 


. 20.751 


.0.205 


-0.276 


1 .00 


41.26 


AAAA 


















ATOM 


1254 


N 


GLN A 174 


21.734 


1;659 


1.127 


1.00 42.31 


AAAA ; 


















ATOM 


1255 


.CA 


GLN A 174 


• 23.063 . 


1.401 


. 0.591 


1.00 


43.56 


AAAA 


















ATOM 


1256 


CB 


GLN A 174 


24.118 


2.219 


1.343 


1.00 


45 . 08 


AAAA 


















ATOM 


1257 


CG 


GLN A 174 


24-197 


3.672 


0.906 


1.00 


47.91 


AAAA 


















ATOM 


1258 


CO" 


. 6LN a 174 


25.366 


4.413 


1.534. 


1.00 


50.04 


AAAA 


















ATOM 


1259 


OEl 


GLN A 174 


25.665 


5.552 


1.164 


1.00 


50:92 


AAAA 


















ATOM 


1260 


NE2 


GLN A 174 . 


.26.033 


3.771 


2.491 


1.00 


50.23 


AAAA 


















ATOM 


1261 


C 


GLN A 174 . 


23.415 


-0.076 


0. 667 


1.00 


43.25 


AAAA 


















ATOM 


1262 


0 


GLN A 174 


23.955 


-0.641 


-0.280 


1.00 


42.73 


AAAA 


















ATOM 


1263 ' 


N 


GLN A 175 


23.098 


-0.702 


1.794 


i:oo 


4 3.02 


AAAA 


















ATOM . 


1264 


CA 


GLN A 175 


23.398 


-2.115 


1.981 


1,00 


4 3.41 



AAAA ■ . 

ATOM 1265 CB GLN A 175 23.206 -2.505 3.449 1.00 44.88 

AAAA-. 



ATOM 


1266 


CG 


GLN 


A 


175 


23 


.844 


-1 


.54 4 


4.44 4 


1 


-00 


47.91 


AAAA 




























ATOM 


1267 


CD 


GLN 


A 


175 : 


25 


.331 


-l 


. 34 4 : 


V ; 4 .211" 


1 


.00 


49.82 


AAAA. 




























ATOM 


1268 


OEl 


GLN 


A 


175 


25 


.747 


-0 


,765' 


3.203 


1 


.00 


50,30 


AAAA 




























ATOM 


1269 


NE2 


GLN 


A 


175 


26 


.145 


-1 


.826 


5.14 8 


1 


.00 


51.04 


AAAA 




























ATOM 


1270 


C 


GLN 


A 


17-5 , 


22 


.521 


-2 


,997 


1.097 


1 


00 


42.34 


AAAA 




























ATOM 


1271 


0 


GLN 


A 


175 


22 


.996 


-3 


.961 ; 


0.500 


. 1. 


00 


41.64 


AAAA 




























ATOM 


1272 


N 


ARG 


A 


.176 


21 


238 


-2 


659 


,1.016 


1, 


00 


*41.73 


AAAA 




























ATOM 


1273 


CA 


ARG 


A 


176 


20 


285 


-3. 


422 


0.216 


1, 


00 


41.37 


AAAA 




























ATOM 


1274 


CB 


ARG 


A 


17 6 


18. 


854 


-2, 


912 


0.4 69 


I. 


00 


4 2.69 


AAAA 




























ATOM 


1275 


CG 


ARG 


A 


17 6 


17. 


767 


-3. 


726 


-0.232 


1. 


00 


44.32 


AAAA 




























ATOM 


1276 


CD 


ARG 


A 


176 


. 16. 


338 


-3. 


227 = 


0:066 


I. 


00 


.4 6.28 


AAAA 




























ATOM. 


1277 


NE 


ARG 


A 


176- 


15. 


922 


-2. 


116 ; 


-0;79i: 




00 


4 6.82- 


AAAA 
























0 




ATOM 


1278 


cz 


ARG 


A 


176 


16. 


043 


-0. 


829 


-0.479 . 


1. 


00 


47.07 


AAAA 




























ATOM 


1279 


NHl 


ARG 


A 


176 ' 


. ■ 16. 


567 ■ 


-0. 


471 


0.686 


1. 


00 


47.74 ;. 


AAAA 
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ATOM 1280 NH2 ARG A 176 
ATOM' 1281 C ARG A 176 
^ 1282,0 ARG A 17 6 . 

^ 1283: N LEU A 177 

AAAA ■ _ , 

ATOM 1284 ■ CA LEU A 177 

AAAA 

ATOM ,1285 CB LEU A 177 . 
AAAA 

• ATOM. 1286 CG .LEU A 177 

^ 1287; CDl LEU A 177 

^ 1288 CD2 leu; A , 177 , 

^ 1289 C' LEU A177 

1290 0 LEU A 177 

AAAA . . „ - no 

ATOM 1291 N • -ALA A 178- 

^ ." 1292 CA ALA A 178 

AAAA . „T A n TTfl 

ATOM 1293 . CB ALA A 178 

. ^ .1294 C ALA A 178 

,AAAA ^' . nn 

ATOM 1295 .0 ALA A 178 

■ ,1296 -. N GLY A 17.9 

' ' 1297 -..CA GLY A. 179 V 

- . ;J^' 1298 . C . GLY A 179 ■ 

^ 1299 , Q GLY A 179. 

■ • AAAA inn 

;, ATOM 1300 N ARG A 180 • 

, '• ' j^AAA * 

, ATOM .1301.:CA ARG A 180 

!• AAAA • 

^ ATOM 1302 CB ARG A 180 • 
AAAA 

ATOM 1303 CG ARG A 180 

^ 1304 CD ARG A 180 
AAAA' 

J^Sm 1305 NE ARG A 180 
AAAA 

ATOM 1306 CZ ARG A 180 

AAAA 

ATOM 1307 NHl ARG A 180 . 

AAAA 

ATOM 1308 NB2 ARG, A 180 

JJSS 1309 C ARG A 180.. 

1310 O ARG A 180. 

1311 N GLU-A 181 

. ^ .131.2 CA GLU A 181 
AAAA 



15.645 0.102 -1.337. i:0b 46.75 
20.574 .-3.358 -1.279 1.00 40.60 
20.485 -4.366 -1 . 981 1 • 00 39. 33 . 
-20.928 -2.171 -i;.757 1.00 40.82 
21.182 -1.957. -3.177 1.0041.69 
20.635-0.587 -3.580 1-00 41.42 
: 19.152' -0^376 -3:262 1.00 41.85 : 
•18'756. .1.059 -3.578 1.00 4i:44 
18. Sli ;' -1^358 -4 .066 1.00 41.27 .,; 
22.632 -2.080-3.636 1.00 42.12 . 
22.923 -1.918-4.822-1,00 42,57.:. 
23.536 -2.374 : -2.709 1.00 42.36 
24.951 -2.505 -3.047-1.0041.77 
. 25.774 -2.711. "^1.778 1.00.42.52. 
25.204 -3.649 -4:624; 1.00 41.23 
24.981.-4.818 -3.701 1.00 41.31 : 
25.668 -3.299 -5.221 1.00 40.21 
' 25.960 -4.298 -6.232 1.00 37.:93..^ 
:24.747 -4.873 -6.938 1.00 36.85 
24.873 -5.797 -7,744 1.00 36.55 • 
.' -23.566 -4.333 -6.654 00 35.52 
- 22:362 • -4.a44 -7. 2B9:.. 1:00 34,04 
■21.114 -4,428 . -6.504 1.00 31.99 • 

19.840 -5.038. -7.055 1.00 29.72 
■'■ 18.608' -4.609 -6.268 1.00 27.51 
18.531 -5.233 -4;948 1 .00 25 . 67 
17.475 -5.139 -4,144 .1-00 26.02 
16.414 -4.441 -4.533 1.00.24.19 
17.472 -5.749-2.961 I.OO 23.88 
." 22:251 -4.353 -8.726 1.00.34.92 
. 22.348 --3.157 -By 9.95 .1.00 .35.69 
•.■ 22^055 -5.290. -?,646.;.1.00 34- 98 
. 21.917 -4.969 -U. 059 1.00 35.58 
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wn ni/onini 












Al Uirl 


• iJX J 


L.b 




A 

A 


Xo X 


AAAA 












ATOM 


^ n A 
i Ji4 






n 
A 


■ 1 P 1 

X o X 


AAAA 












ATOM . 


1 T 1 






A 

ri 


xo X 


AAAA 












. ATOM 


1 11 C 






A 

n 


X O X 


n 7\ R A 












ATOM 


1 T 1 "7 


no 




A 

A 


X O X 


AAAA 












ATOM ; 


X J 10 


/-» 




A 

A 


X o X 


AAAA 












ATOM 




r\ ' 
U 




A 

A 


1 Q 1 
XO i 


AAAA 












ATOM 


1320 


N ; 


GLY 


A 


TOO 














.. ATOM 


■ 1321 


^A 

CA 


r*! v 
ULti 


A 


XO^ 


n TV A A 

AAAA 












ATOM 








A 

A 


X O^ 


AAAA 












ATOM 


1 "3 1 


u 


obi 


A 

A 




AAAA 












ATOM 


1324. 


N' 


' PRO 


A 


TOO 

lo3 


AAAA 












ATOM 


1325 


CD 


PRO 


A 


183 


AAAA 












ATOM 


1326 


CA 


PRO 


A 


TOO 

183 


AAAA 












ATOM 


1327 


CB 


PRO. 


A 


Xo J . 


AAAA 












ATOM 


1 1 *> o 
1 J^O 




. PRO 


A 


Xo J 


AAAA 












. . ATOM 




L- 


rRU 


A 


X O J 


AAAA 












• " • ATOM 


1 Q T n 


vJ 


rKU 


A 

A 


X O J 


.' AAAA 












ATOM 


1 3 3 1 \ 


N 


VAL 


A 


184 


AAAA 












. ATOM. 


1332 


CA 


VAL 


A 


184 


AAAA . 












ATOM 


,1333 


CB 


VAL 


A 


Xp4 


. AAAA 












ATOM 


1334 




T7 A T 
VAJj 


A 


Xo 4 


AAAA 












ATOM 


1 T "J C 

1335 


CG2 


VAL. 


A 


Xo4 


AAAA 












A i UM 






VAT 


A 

A 


xo 4 


AAAA 

AAAA 












A i Uri 


X J J / 


w 




A 
A 


X D 4 


AAAA 












ATOM 


1 Hfl 




ARC 


ft 


185 


MAMA 












Ai Un 


X J J 7 




ARC 


A 

r\ 


X O «/ 


A A A a 












n I wi J 




CB 


ARC 


ft 


185 


AAAA 












ATOM 


1341 


CG 


ARG 


ft 


185 


AAAA 












ATOM 


1342 


CD 


ARG. 


A. 


185 . 


AAAA 












ATOM 


1343 


NE 


ARG 


A 


185 


AAAA 












ATOM 


1344 


CZ . 


ARG 


A 


185 


AAAA 












■ ATOM 


1345 


NHl 


ARG 


A 


185 


AAAA 













^ PCT/USOl/11500 



23 


.188 


-5 


.354 


-11.822 


1 


;00 


37 


.16 


. 24 


.411. 


. -4 


-540 


-11.436 


1 


.00 


40 


.11 


25 

26. 


:666 


.-4 


.983 


-12.169 


1 


.00 


42 


•11 


.698 


-4 


.284 


-12.056 


1' 


.00 


42 


.94 


25, 


.623 


-6 


.033 


-12.848 


1 


.00 


43 


.38 


. 20. 


.736 


-5 


.74 5 


-11.615 


. 1 


.00 


34 


.83 


20. 


.148 


-6 


.577 


-10.919 


1 


.00 


35 


.81 


. 20, 


.387 


-5 


. 4 69 


-12.8 66 


1 


.00 


.33 


.11 


. 19" 


.279 


-6 


.166 


-13.489 


. 1 


.00 


31 


.63 


17. 


.989 


-5 


"368 


-13.523 


1 


.00. 


■30 


.40 


17. 


.959 


-4 


.210 


-13.106" 


1 


.00 


28 


.65 


.16^ 


;B98 


-5 


.974 


-14.015 


1 


.00 


29 


.29 


16, 


,829 


-7 


.363 


-14.4 98 


r, 


.00 


30. 


•43 


15, 


.589 


.-5 


.327 


-14.109 


i; 


.00 


29. 


.46 


14. 


675 


-6 


.4 63 


-14.560 


1 , 


.00 


29 


.59 


15. 


597 


-7 


.333 


-15.362 


1, 


.00 


30. 




15. 


159 


-4 


^734 . 


-12.771 


i< 


.00- 


29. 


.01 


15. 


4 55 ■ 


-5, 


.28 9 


-11.708 


1. 


.00 


27. 


,87 


14. 


4 83 


-3 


.591 


-12.826 


1 . 


.00 


27, 


,36 


.14. 


014 ; 


-2 


.942 


-11.613 


1 . 


.00 


25, 


,28 


13. 


506 


-1. 


.512 


-11.912 


1 . 


.00 


26, 


,16 


12. 


865 


"0. 


.901 


-10. 673 


- 1, 


. 00 


25, 


,72 


14 : 


670 


-0. 


.648 


-12.374 


1 . 


,00 


26, 


\ 35 


12. 


896 


-3, 


.7.99 


-11.032 


1. 


00 


23, 


.68 


11. 


971 


-4 . 


.195; 


-11.735 


i; 


00 


21. 


69 




003 


-4. 


.102 


-9.744 


1. 


00 


V • 

23. 


12 


12. 


015 


-4, 


.,931* 


-9.065. 


1. 


00 22. 


35 


12. 


687 


■'-5, 


,64 9 


-7.897 


1 , 


00 


23. 


23 


13. 


910 


-6, 


440 


-8 . 323 


. 1 . 


op 


25. 


75 


14. 


729 


-6. 


-84 7 


-7.120 


1. 


00 . 


27. 


07 


\ 15. 


976 


-7. 


502 


.-7,4 95 


1. 


00 


28. 


67 : 


i6. 


784 


-8. 


093 


-6.623 


i. 


00 


29. 


19 


16. 


462 . 


.-8. 


100 


-5 . 339 


1. 


00 


26. 
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ATOM 
AAAA 
ATOM 
AAAA 
• ATOM 
AAAA 
ATOM- 
AAAA 
ATOM 
AAAA 
ATOM. 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 

"aaaa 

ATOM 
AAAA . 
ATOM 
AAAA 
ATOM 
. AAAA 
.. ATOM 
' AAAA 
V ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
. , AAAA ■ 
V'. ATOM 
' vAAAA 
• ATOM 
AAAA 
ATOM. 
" AAAA 
' ATOM 
' AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
■ ATOM 

• AAAA 
ATOM 
AAAA 
ATOM 

. AAAA 
ATOM 

■ AAAA 
ATOM 

* AAAA 



1346 NH2 ARG.A 185 
134 7 C ARC a' 185 
1348 0 ARG A 185 ; 
1349. N VAL A 186 

1350 CA . VAL A 186 

1351 CB . VAL A 186- 

1352 CGI VAL ,A 186 

1353 CG2 VAL A 186 

1354 C VAL A 186 

1355 0 VAL A 186 

1356 N LEU A 187 

1357 CA ''LEU A . 187 

1358 CB LEU A 187 

1359 CG LEU A 187 

1360 Cpi LEU A 187 

1361 /CD2 LEU A 187 

1362 . C .LEU A 187 

1363 0 LEU A 187 

1364 N VAL 'a 188 

1365 CA VAL A 188; " 

1366 CB VAL A 188 

1367 .. CGI VAL A 188 

1368 CG2. VAL A 188 : 

1369 C VAL A 188. 

1370 0 VAL A 188 

1371 N VAL A 189 

1372 CA VAL A 189 

1373 CB VAL A 189 . 

1374 CGI VAL A 189 

1375 . CG2 VAL" A 189 . 
137 6 C VAL A 189 

1377 0 VAL A 189 

1378 N GLY A 190. 



17.903 
10.860 
11.033 
9.687 
8.515 
7.745 
6,574 
8.689 
: '7.563 
.7.064 
7.325 - 
6.421 - 
6.979 - 
6.492 ■ 
6.763 • 
. 5.027 
5.104 ^ 
.5.078 
4.034 ; 
2.706 
.1.988 
0.643 
2.853 
1.891 . 
1.603 
1.534 
0.779 
1.523 
0.740 
2.915 
-0.619 
. -0.770 



-8.679 -7.032 •1;.00 31.00 . 
^4.066 >8. 574 1,00 21.55 . ' ■ 
-3.228 -7.693 1.00 21.13 
-4.263. -9.166 1,0021.59 ; 
-3.480 -8.805 1-00 21.51 ■ ' 
-3,005 -10.064- 1.00 .21.61 ; 
-2.124 -9.656 1.00 21.27 

-2.252 -11.001 l.^°.A^'" . 
-4 .294 --7.942:. l.;00" 20.09 VV: 

-5.330 -8.361 1.00 20.16 
-3.807 -6.735 1.00 20,75 
-4.4 62 -5.801 1.00 21.10 
-4.363 -4.379 IVOO 22.77 
-5.359 -3.316 1.00,24:90 
^4 .768 -1.932 1.00 23.74- 

-5.651 -3.487 1.00:27.67 ^ 
. -3.691 -5.871 1.00 21.37 
■-2^.491 r5;585 .1.00 21.09 ;^: 
-4.377 -6.262; 1.00 21,43 
3.774 /-6. 355 1.0q:22,58.; 
.4:190.^-7-657: 1.0^22.95.. 
■3.488 -7^765 1.00 22.98 
-3.842 .^8.855 . 1-0.0 2.3,03 
.4 .267 ' -5:161,. 1.00; 22.98 
-5.456 -5*051 1.00 22,38 
-3.349 -4.267 1.00 23.91 
-3.706 -3.070 1.00 25.11 
-3.237. -1.800 1.00 25.30 
-3.635 -0,549 .1.00 23.23 
-3.828 ,-1-773. 1.00 .22.20 
-3.096 -3.080 1.00 .26.20, 
-1.879 -3:186". 1.00 26:9.4 
3.955 -2.97 5 .1.00 27.50 



-1.629 - 



wo 01/90301 

ATOM 1379 CA GLY A 190 ^ 
AAAA 

ATQM 1380 C GLY A 190 
AAAA 

. ATOM ■ 1381. 0 GLY A 190 = 
AAAA .. 

ATOM 1382 N GLY A 191 
AAAA . 

ATOM 138 3 CA GLY A 191 
AAAA 

ATOM 1384 C GLY A 191- 
■ . AAAA 



ATOM 
AAAA 


1385 


0 


GLY A 191 


ATOM 
AAAA 


138 6 


N . 


SER A 192 


ATOM 
AAAA 


1387 


CA 


SER A 192 


ATOM 
AAAA 


1388 


CB 


SER A 192 


ATOM 
AAAA. 


1389 


OG 


SER A 192 


ATO^i 
AAAA 


1390 


c- * 


•SER A 192 


ATOM 
AAAA 


1391 


0 


SER A 192 


ATOM 
AAAA 


1392 


N 


GLN A 193 


ATOM 
AAAA 


1393 


CA 


GLN A 193 


ATOM 
AAAA 


1394 


CB 


GLN a' 193 


ATOM 
AAAA 


1395 


CG 


GLN A 193 


ATOM 
AAAA . 


1396 


CD 


GLN A 193 


ATOM 


1397 


OEl 


GLN A 193 



AAAA 



ATOM - 
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ME2 GLN A 193 


AAAA 
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139.9 
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GLN A 193 


''AAAA 
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. GLY A 194 


AAAA 
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CA 


GLY. A 194 


AAAA 








ATOM 


1403 


C 


GLY. A 194 


AAAA . 








ATOM 


1404 . 


0 


GLY A 194 


AAAA 








ATOM 


1405 


N 


ALA A 195 


AAAA 








•ATOM 


1406 


CA 


ALA A 195 


AAAA 








ATOM 


1407. 


CB 


ALA A 195 


AAAA 








ATOM 


.1408 


C 


ALA A 195 


AAAA 








ATOM 


1409 


0 


ALA A 195 


AAAA 








ATOM 


1410 


N 


ARC A 196 


AAAA 








ATOM 


1411 


CA 


ARG A 196 


AAAA 









. PCT/USOl/11500 
-3.007 -3.505 -2.9.66 i:00.30.27 
: -3.720 -3.736 : -1.641 1.00 32.15 
-4.896^ -3.403 ;-1.499 1.00 32.00 
-3.016 -4.299 -0.664 l.OO' 32. 97 
-3.640-4.550 0.624 1.00 34.29 
. -4.507 -.5.794 g.607 .1.00 34.92 
. -4.741 -6.388 .-0,444 1.00 34.34 
: -4.996 -6.183 1.778 . i:6o;36.47. 
-5.;827. -7.377: 1.910 1.00. 38,39 
-6.389 -7.4 60 3.335 1.00 39.07 
-7.124 -6,291 3.658 1.00 41.25 
-6.974 -7.472 0.903 1.00 38.69 
-7.293 -8:557 0.410 1.00 38,58 
-7.599 -6.344 0.595 1.00 38,60 
• -8.715 -6.367 -0,339 1.00 39.91 
-9.787 -5.367 . 0 . 110 1 . 00 4 1 . 97^ 
' -10.354 -5.679 1.497 1.00 43.94 • 
-10.790 -7.135 : 1.640 l.OO; 45.71 
-11.677 -7.607 0.922 1.00 46.93 
-10.162 -7.853 ; 2,567 . l.OO '^S.SO 
-8.298 -6.098 -1,781. 1.00 39;31 ^ 
-9.076 -6.320 .-2.708 1.00 39,52 
. -7.064 -5.642 -1.961 1^00 38.40 
-6.560 -5.358 -3.'29l 1.00 38.11 . 
-6.961 -3.987-3.797 1.00 37.62 
-7.904 -3.382 -3.291 1.00 '37.80 
-6.228 -3.489 -4.787 1.00 36.62 
-6.513 -2.191. -5.387 l.QO 36.35" 
-5^290 -1.291 -5.305 1.0.0 35.75 
: -6 . 898 -2 . 4 37.-6.842 1. 00 3 6 . 61 ' 
-6.038 -2.519' ^7.717 1.00- 35.93 . .^^ 
-8.198 -2.566 -7.080' 1.00 36.94 " • 
-8; 741; -2 J 823 -8.412 1.00 38,03':, 



wo 01/90301 

ATOM 
AAAA 
ATOM 
AAAA 
. ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA " 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
. AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
' AAAA 
' ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
. AAAA 
. ■; ATOM . 

. AAAA 
: . ATOM 
/ AAAA 
ATOM 
■ AAAA 
:.*■-■ ..• -ATOM 
• AAAA 
- ATOM 
AAAA 
ATOM 
^ ' AAAA 
K ' ' *:',ATOM 



1412 CB ARG A 196 

1413 CG ARG A 196 

1414 CD ARG A 196 . ; 

1415 NE ARG A 196 . 

1416 CZ ARG A 196 

1417 NHl ARG A 196* 
, 1418. NH2 ARG A 196 

1419 C ^ ARG A 196 

1420 O • ARG A 196 
1421. N ILE A 197 
1422 CA ILE A 197 
14 23 CB ' 'ILE A 197 

1424 CG2 ILE A 197 

1425 CGI ILE A 197 ; 
■ 1426 CDl ILE A 197 

1427 C ILE A 197 

. 14.28 .0, ILE A 197 

1429 :.N . LEU. A 198.. 

1430 CA LEU A 198 
. 1431. CB LEU A 198 ^ 

1432 :CG '.LEU A 198.V 

_1433 CDl LEU A 198 . 
AAAA 

ATOM 14 34 ^CD2 LEU A 198.; 
AAAA 

1435 C . LEU A 198 



ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
. ATOM 
AAAA 



1436 . O LEU A 198 

1437 N ASN A 199 

1438 CA ASN A 199 , 

1439 CB ASN A 199.:. 

1440 CG ASN A 199 

1441 ODl ASN A 199 

1442 ND2 ASN A 199 

1443 . C ASN A 199 . 
14 4 4 .0 ASN A 199 



-10.229 
-10.526 
-9.935 
-10.381 
-10.199 
, -9.581 
-10.636 
, -8.023 
-7.7.29 
-7.739 
-7.071 
-7.049 
-6!221 
-6.485 ; 
-6.529 
-5.64 4 
-5.178 
-4.94 8 
-3.588 
-2.862 
-2.548 ' 
-1.773 
-1.734 ,. 
-3.668 
-2.837 
-4.678 . 
-4.848 
-5.975 
-5.641 
-4.501 
: -6.631. 
-5.144 
-4.834 



PCT/USOl/11500 
-2.466 -8.450 1-00 40.33. 
-0.968 -8.37 5 1.00 44 ..08 
-0,306 . -7.129 1.00 4 6,46 ■ 
-0.949 .-5.894 1.00 48.33. : 
-0.4 39 -4.682 I'OO 4 8..85 • 
0.725 —4.538 1-00 49.51 ^ 
-1.093 -3.615 1,00 4 9.95 
-2:120. -9.558 1.00 37.11 
-2.736 .-10. 583 1.00. 36. 96 : 
-0.834 -9.392 ' 1.00 35,89 . 
-0.091,-10.448 1.00 35.67 . 
1.427 -10.161 1.00 36.70 
1.726 -8.918 1.00 36.91 
2.162 -11.381 1.00 36.95 
3.661-11.272 l.Op 38.71 
-0.580 -10.694 1.00 34.73 
-0.575 -11.833 1.00^ 33.53 
-0.992-9.638 1.00 32:35 
-1.4 94 -9.813 1.00 31.48 
-1.633 > r 8 .4 67: I. 00 31.03 
.-0.342 -7.704 1.00 32.00 
-0- 688 . -6.4 42 1.00 30,82 
0.607 . -8.566 1.00:30.86 
-2.850 -10.501 1.00 29. 72- 
^3.173-11.344 1.00. 29.46 
-3.639 r 10. 1.5.0 1.00 28,63 
-4.952 -10.758 1.00 28.66 
-5.724 -10.066 1.00 27.71 
-6.069 -8.632 1.00 26.12 
-5,904 -8.200 1,00 24 .15 
-6.553-;-7,884 1.00-24.90 
-4.841 -i2. 248 1.00 29.87 
5.747 -13.024 ^1.00 30.26; 



wo 01/90301 

ATOM . 1445 N GLN A 200 
AAAA 

' ATOM 14 4 6 CA GLN A 200 . 
AAAA 

ATOM 1447 CB GLN A 200 

„AAAA.. 

ATOM 1448 CG GLN A 200 
AAAA 

ATOM 14 4 9 CD GLii A 200 
AAAA . 

ATOM 14 50 OEl GLN A 200 
AAAA . . 

ATOM 1451 NE2 GLN A 200 
AAAA . . 

ATOM 1452 C GLN A 200 

AAAA • 

. ATOM 1453 0 GLN A 200 
AAAA 

ATOM 1454 N THR A 201 "'■ 
AAAA - . 

ATOM 1455 CA THR A 201 
.. AAAA 

, ATOM 1456 CB' 'fHR A 201 
AAAA 

ATOM 1457 OGl THR A 201 
AAAA 

ATOM 14 58 CG2 THR A 201 
AAAA 

ATOM 1459 C THR A 201 < 
AAAA 

ATOM 14 60 0 THR A 201 
:. AAAA 

, ATOM 14 61 . N .- MET A 202 

• ■■ AAAA . ./ .. • 

ATOM 14 62 CA MET A 202 
•AAAA -. 

; ' ATOM . 1463 CB MET'A 202 

AAAA-..:. ■ 

ATOM . 1464 CG MET A 202 ' 
AAAA 

. ; ATOM ■ . 14 65 SD MET A 202" 
, V, AAAA ■ ' 

• ^ATOM 1466 CE ' MET A 202' ' 
'■' AAAA . • ■ , , - 

ATOM 1467 C MET A 202 
AAAA ^ 

ATOM 14.68 0 . MET A 202 
AAAA 

• ATOM 14 69 ,N ' PRO A 203 
AAAA 

ATOM 1470 CD PRO A 203 
AAAA 

ATOM 1471 CA PRO A 203 
AAAA 

ATOM 1472 CB PRO A 203 
. AAAA 

ATOM 14 73 CG PRO A 203 
AAAA 

ATOM 1474 C PRO A 203 
. AAAA ■ ' ; " 

. ATOM 1475 :o PRO A 203 
■ ■ AAAA • ■ 

ATOM 147 6 N GLN A 204 ' 
AAAA 

ATOM 14 77. CA GLN A- 204 
AAAA 



. PCTAJSOl/11500 
-5.746-3.725 -12.644 1.00 31.15 
-6.085 -3.498 -14.044 I'.'OO 33.06 
.-7.396. -2.706-14,145 1.00 34.24 
.-8.590 -3.368 -13.471 i;0O:38:.64 
-8. 923 -4. 734 -14 . 050 1 . 00 4 1 . 05 
: -9.131 -4.879 -15;256 1..0o"43:iO; 
-8.983 -5.745 -13. i85 ^l"<)0 43:12^ 
. .-4.989" -2.753 -14.812- 1.00 32 52 
. ; -4.809^-2:970 -16.008 IJOO 34.23 
4.247 -1.895 -14.120 1.00 31.87 
-3.207 -1.092 -14.756 1.00 31.72 
-3.04 6 0.24 5 -13 . 999 1 . 00 32 , 4 1 
-4.307 0.931 -13.976 1.00 32.19- 
-2.003 1.131 -14.668 1.00 32:29 
-1.817-1.728-14.925 1.00 32. P2. 
-1.206 -1.626-15,991 l:00 31.47. 
-1.320 -2.394 -13.892 : 1:00 30. 61 
0.019 -2.975 -13.963 i:0p:30:i0^- 
. 0.430; -3.507 -12.592 1.00 29.71 
: 0.564 -2, 4 06 -11.54 8 . ^r. 00 '28. 99. I 
: . .1 . 518 -0 . 961 -12 .098 .V 1 . 00 31 ' 4 6. : 
3.184 -1^633-12,184 1.00 29?20 ^ 
;0.286: -4.022 -15.042 1.00 29.4 8 
1.389 -4.088 -15.568 1.00 29.15 
-0.703/ -4.863 -15.379 1.00 30.34\ 
-1.957 -5.186 -14.677 1.00 30.05. 
-0.415 -5.849 -16.426 1.00 31.11 : " 
-1.703 -6.654 -16.500 1.00 31.89 
-2.188. . -6. 623 -15.072 1.00 :31. 09 ' 
-0. 103. -5, 139.-17.74 6 . 1 . 00 33. 02 
0 : 8 0 Or -5.530 - 1 8 . 4 9 0 1 ; 0 0 ; 3 3 ! 1 6 ' . 
-0. 855 ; -4 .081 .^18; 020 l^^ob 33 . 88' - / . 
-0.666 -3, 314 -19.242 M.OO 34 :99 - 
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LEU A 209 
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1512 


CA 


LEU A 209 


AAAA 








ATOM 


1513 


CB 


LEU A. 209 


AAAA 
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1514 


CG 


LEU A 209 


AAAA 








ATOM 


1515 


GDI LEU A 209 


AAAA 








..ATOM 


1516 


CD2 LEO A 209- 


AAAA 








ATOM 


1517 




LEU A 209. 


AAAA" 
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r\ 
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LEU A 209 


AAAA 








. . ATOM 


1519 
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. GLY A 210 . 


AAAA 








ATOM 


1520 


CA 


GLY A 210 


AAAA 








ATOM 


1521 


C 


GLY A 210 


AAAA . 








ATOM 


1522 


0' 


'GLY A 210 


AAAA 








ATOM 


1523 


N . ' 


ASP A 211 


AAAA 








ATOM 


1524 


CA 


ASP A 211 


AAAA 








ATOM 


1525 


CB 


ASP A 211 


, AAAA 








'' ATOM 


152 6 


CG 


ASP A 211 


AAAA . 








ATOM 


■ 1527 


ODl 


ASP A 211 


AAAA 








- . ATOM 


1528 


0D2 


ASP A 211. 


,AAAA 








ATOM 


152 9 
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ASP A 211. . 


■ AAAA ■ 








ATOM 


1530. 
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ASP A 211 


AAAA 








ATOM . 


1531 


N 


SER A 212 


•X AAAA 








■>ATOM 


1532 


CA 


SER A 212 



• AAAA 

ATOM 1533 CB^ SER A 212 
. AAAA . 

ATOM 1534 OG SER A 212 
AAAA 

ATOM 1535 C SER A 212 
AAAA 

ATOM 1536 O SER A 212 
AAAA 

ATOM 1537 N VAL A 213 
AAAA 

ATOM 1538 CA VAL A 213 
AAAA 

ATOM 1539 CB VAL A 213 
. AAAA 

ATOM 1540 CGI VAL A 213 
AAAA 

ATOM 1541 CG2 VAL A 213- 
AAAA 

ATOM 1542 C VAL A 213 
AAAA , 

ATOM 1543 O- VAL A 213 . 
AAAA 



. PCT/USOl/11500 
6.829 -2.121 -20.556 1.00 30.72 
8.193 -2.143 -20.042 1.00 30.48 
8.191 -1.848-18.535 1.00 29.34 
7.596 -0,498 -18 . 107 ;1. 00 31. 02 
7.779 rO. 318 -16.605 1:00 29.42 
8.273 0.641-18.859 l,00 3ii39 
8.970 -3.432 r.20.315 .1.00 29.73 
10.191 -3.4 55 -20.174 1.00 31.33 
8.269-4.494-26.698 1.00 29.76 
8.924 -5.762 -20.986 ' 1 . 00 29.99 
10.007 -6,188 -20.003 1.00 30.99 
9.788 -6.183 -18.789 1.00 30.80 
.11,181 -6.536 -20.535 1.00 30.05 
12.332 -6.999-19.749 1.00 29.42 
13.466 -7. 479 -2.0.676 1 ! 00 30.83 
13.119 -8.735-21.449 1.00 32.09. 
13 . 977 -9. 193 -22 .,235 . 1 . 00 34 . 13 . 
. 12.005 -9.269' -2ll283. 1,00 32.72 ^ 
12.960 ~ -6.011 -18.776 1.00 29.03 
13.781 -6.417 -17.945 i. 00 27. 69. 
12 . 613 -4 . 730 -18 . 876 1 . 00 28 . 154 
131204 -3.719 -18.002 l.OO' 27.6;i 
12.927.-2.308-18.538 1.00 28.62 
11.546 -1,990-18.498 1,00 30'84 
12.759 -3.805-16.542 l!oO ^6.31 ) 
.13.395 -3.219 -15.666 1.0o'25.39 
11.675 -4.528 -16.284 1.00 25.65 
11.187 -4.671 -14.914 1.00 24.52 * 

9.967 -3.747-14.621 1.00 25.53 
10,296 -2.298 -14.953 1.00 26.31 
'8.758 -4 1225 -15.394 1.00 25.15. 
10.751 -6.095.^14-. 607 l.Oo' 23.77 * . 
.10.427 -6.874-15:506 1.00 23.79 

. 82 
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AAAA . 
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AAAA 












ATOM 


1562 


CG 


TRP 


A 


216 


AAAA 












ATOM 


1563 . 


CD2 


TRP. 


A. 


216 


AAAA 












ATOM , 


1564 


CE2 


TRP 


A 


2161 


AAAA . 












ATOM 


1565 


CE3 


TRP. 


A 


216 


'AAAA 












ATOM 


1566 


CDl 


TRP 


A 


216 


AAAA 












ATOM ' 


1567 


NEl TRP 


A 


215 


AAAA 












ATOM 


1568 


CZ2 


TRP 


A 


^1 b 


AAAA 












ATOM 


1569 


CZ3 


TRP 


A 


Z 1 b 


AAAA 












ATOM 


1 C "7 O 

1570 


CH2 


TRP 


TV 

A 


1 O 


AAAA 












ATOM 


It) / 1 


C 


TRP 


A 


X u 


AAAA 












ATOM 


1 Q "7 O 


0 


TRP 


A 

n, 


£. X,\J 


A Ti A R 












A TUM 


1 7 

i J / J 


N 


HIS 


A 


917 


TV a & n 
AAAA 












ATOM 




CA 


. HIS 


A- 


217 


AAAA 












ATOM 


1575 


CB 


HIS 


A 


217 


AAAA 












ATOM 


1576 


CG 


HIS 


A 


217 


AAAA 













PCT/USOl/11500 



10. 


770 


-6. 


432 


-13- 


323 


1:00 


23. 


49 


• io. 


326 


-7. 


735 


-12. 


861 ; 


1.00 


21. 


50 


11. 


4 99" 


-8*. 


600 


-12. 


325 


1^00 


21 . 


99 


10. 


987 


.-9. 


870 


-11. 


909 


1 .00 


23. 


56 


12. 


220 


-7. 


921 


-11. 


.174 


1.00 


20. 


60 


9. 


342 


-7. 


362 


-11. 


7 60 


1.00 


21. 


4 6 


9. 


657 


-6. 


567 


-10, 


880 ■ 


1.00 


21.. 


12 


8. 


150 


-7. 


938 


-11. 


827. 


1.00 


21. 


73 


7. 


083 


-7. 


601 


-10. 


894, 


1.00, 


22. 


01. 


5. 


831 


-7. 


139 


-11. 


688 


1.00; 


22. 


41 


4. 


707 


-6. 


738 


-10. 


734 


.1.00. 


22. 


94 


6. 


198 


-5. 


964 


-12. 


599 


1.00 22. 


71 


5. 


078 


-5. 


560 


-13. 


545 


1.00 


21. 


71 


6. 


617 


-8. 


,685 


-9. 


929 . 


i.op 


21. 


67 


6. 


600 


j9. 


,868 


-10. 


257 


1.00 


20. 


14 


6. 


248 


-8, 


.247 


.. -8. 


728. 


1.00 21, 


03 


5. 


677 


-9, 


.121 


-7. 


708/ 


i;oo 


21. 


08 


6. 


541 


*-9, 


.186 


**'-6'. 


4 55 


1.00 


21! 


, 14 


5. 


941 


-10. 


.063 


-5. 


370 


i.oo 


'21. 


.49 


6. 


624 


-10. 


.588 


-4, 


,226 


1.00 


21. 


.97 


■ .5- 


674 


-11- 


■ 309 


-3, 


.461 


.1.00 


22 


, 67 


7. 


,947 


-10 


.521 


.-3: 


.773 


1.00 


22 


.25 


4, 


.639 


-10 


.478 




.262, 


.1.00: 


21 


.72 


■'4. 


.472 


-11 


.231 


.:-4, 


!ll2 


i.ob. 


22 


.34 


6, 


.011 


-11 


.955 


-2 


.265 


; 1,00 


24 


.81 


8. 


.283 


-11 


.166 


-2 


.582 


1.00 




,37 


-7, 


.316 


-11 


.872 


-1 


.843 


1.00 


23 


. 19 


. 4, 


.401 


.-8 


.352 


-7 


.396 


.1.00 


21 


, 7 5 


4 


.442 


-7 


.330 


-6 


.719 


1.00 


22 


. ' i 


3 


.280. 


-8 


,844 


-7 


. yuy 


1,00 


23 


no 


1.987 




.. 18 5 


-7 


.751 


. 1.00 


24 


.05 


1 


.301 


-8 


.167 


V-9 

i 


.127. 




25 


.31 


0 


.075 


. -7 


.312 


- '-g 


.201 


1.00 


27 


.29 



83 



wo 01/90301 

ATOM .1577 CD2 HIS A 217 
AAAA 

ATOM 1578 NDI HIS A 217 
AAAA 

ATOM 1579 CEl HIS A 217 
AAAA . 

ATOM 1580 NE2 HIS A 217 
AAAA 

ATOM .1581: C HIS A 2ir 
AAAA . , 

ATOM \1582. O HIS A 217 
AAAA -■. 

ATOM . 1583 N GLN A 218 
AAAA . 

ATOM 1584 CA GLN A 218 : 
■ , . AAAA •. 

ATOM 1585 CB GLN A 218 
AAAA . • ■ ■ ^ 

ATOM 1586 CG GLN A 218 
AAAA 

ATOM 1587 CD GLN A 218 
. AAAA , 

ATOM ' 1588 Ofel'GLN A 218 
AAAA ■ 

ATOM 1589 NE2 GLN A 218 

AAAA . 

ATOM 1590 C GLN A 218 
AAAA 



ATOM 


1591 


0 


GLN A 218 


• AAAA 








'ATOM 


1592 


N 


SER A 219 


AAAA 








ATOM 


.1593 


CA 


SER A 2i9 


AAAA 








ATOM 


1594 


CB 


SER A 219 


: AAAA 








ATOM 


. 1595 


OG 


SER A 219 


AAAA 








ATOM 


1596 


c 


SER A 219 


AAAA 








atom' 


.1597 


0 


SER A 219: 


AAAA 








vATOM 


1598 


N 


GLY A 220 


AAAA 








ATOM 


1599 


CA 


GLY A 220 


AAAA 








ATOM 


1600 


c 


GLY A 220 


AAAA 








ATOM 


1601 


0 


GLY A 220 


.AAAA 








ATOM 


1602 ' 


N 


LYS A 221 


AAAA , 








ATOM 


1603 


CA 


LYS A 221 


AAAA • 








ATOM 


1604 


CB 


LYS A 221 


AAAA 








ATOM 


1605 


CG 


LYS A 221 


AAAA . 








ATOM 


1606 


CD 


LYS A 221 


AAAA 






ATOM 


.1607 


CE 


LYS A 22 r 



AAAA ' 

■ATOM 1608 . NZ LYS A 221 ' ■ 
AAAA ; ,_r: ... 

ATOM 1609 C LYS A 221 
AAAA : : '. 



^ PCTAJSOl/11500 

— 1,008 -.7.226 -8.391 1.00 27.56 
-0.146 -6.424 -10.233 1.00 28.22 , . . 
-1.311 : -5.828 -10.057. 1.00 28.76 
"1.856 "6.296-8.947 1.00 27.39 
1.095 -8.880 -6,714 1.00 22.49 
0.785-10.059-6.851 1.00 24.60 
.0.696 -8.144 -5.679 1.00 24.33 
-0.184 -8.676 -4.629 1.00 24.84 ■ 
.0.271 -8.181 -3.250 1.00 25. 16 
-0.572 -8.709 -2.084 1.00 26.40 
-1.629 -7.722-1.608 1^00 27.63 . 
-2.762 -8.107 -1.297 lloo 29.31 
-1.260 -6.455 -1.525 1.00 24.88 
-1.573 -8.134 -4.983 1.00 24.83. 
-1.859 -6.960 -4.767 1.00 24.21 
-2.413-9.008-5.531 1.00 25.76 
-3.7.45 .■-8.658 -6.022 1.00 27.99 
;:-4..189' -9.704.. -7.035 1,^ 

-4.394 -10.949 -6:387 1.00 29.92 
: -4.887 -8.470 -5 . 034 1 . 00 29 . 52 ; ; 
■•-5.842 ;-7.745 -5.321 'l.OO '29.47 V;'/ 
-4.806 ;:-9. 135' -3.890/ 1.00 30/25 
-5.874 ..-9.03i; -2.919 1.00 31.33 j 
-6.696 -10.302 -2.952 1.00 32.52 
.-6.554-11.126 -3.862 i:00 31.13 
-7.563 -10.452 -1.956 1.00 33.12 
-8. 423 -11.619. -1.815 1.00 34 /69 .v .*■ 
-9.340 -11.421 -0.601 1.00.35.93 
-10.257 -12.593-0.285 1.00 38.70 
-11.079 -12^292 . 0.966 1.00 140.53 . . . 

■11.955 .-13.4 65 .1.368 i.'oO 41.74 . '•. 
■12.724' -i3.16q,:.2-.611 ' 1 . 00' '43:70 ': 4-" 

-9:269^11.932 -3.046 1.00 34.22 Z '. v ^ . ] - 

■ ■ ■ ■ ■• -j 



wO.01/yt)j"i 






ATOM 


1610 


0 


AAAA 






ATOM 


1611 


N 


/ AAAA 






ATOM 


1612 


CA 


AAAA 






ATOM 


1613 


C 


AAAA 






ATOM 


1614 


0 


' AAAA • 






ATOM 


1615 


N 


AAAA 






ATOM 


1616 


CA 


AAAA 






ATOM 


1617 


CB 


AAAA 






ATOM 


1618: 


OG 


AAAA 






ATOM 


1619 


C 


. ' AAAA . 






ATOM 


. 1620 


0 


AAAA 




N* 


ATOM 


1621 


AAAA 






ATOM 


1622 


CA 


AAAA 






ATOM 


1623 


CB 


AAAA 






ATOM 


1624 


CG 



PCT/USOl/11500 



AAAA 

'atom 1625 CD GLN A 224 
AAAA 

. atom 1626 OEl GLN A 224 
■ " AAAA ' ■ •*.'.. 

ATOM 1627 NE2 GLN . A 224 
• AAAA 

■'■ ::' ATOM 1628. C GLN A 224 
AAAA 

- ATOM 1629 O GLN A 224 

• . * AAAA. 

ATOM . 1630 . N . GLN A 225 

AAAA 

"'ATOM- 1631 CA GLN. A 225 

• • AAAA 

. ^- " ATOM 1632 CB GLN- A 225 
AAAA 

ATOM .1633. CG GLN A 225 
AAAA 

' ATOM 163.4. CD GLN A 225 
AAAA 

ATOM 1635 OEl GLN A 225 

AAAA 

ATOM . 1636 .NE2 GLN A 225 
AAAA 

ATOM 1637, C GLN A -225 

AAAA ' ^ 

ATOM 1638 O GLN A 225 

AAAA 

ATOM 1639. .N . SER.A 226 
AAAA 

ATOM 1640 CA . SER A 226 
AAAA 

ATOM 1641 CB SER A 226 
AAAA 

ATOM 1642 OG SER A 226 
- AAAA 



-9.979 -11.070 -3.561 1.00 34.62 
-9.189 -13.180 -3.500 1.00.34.61 . 
-9.956 -13.622 -4.651 l.:pb 34.89 ^ 
-9.598-13.027-6.000 1.00.35.07 . 
-10.325-13.231-6.974 1.00 35.62- J 
-8.482 -12.309 -6.083 1.00 35.16 y 
■.-8.083 -li.6.91 -7.349 .1:00 35.04 
-7.959 -10.175 \-7.173 ■ 1 • 00 35 . 18 /; ' 
-9.222 --9.593 -6.913 .1.00 36.67 : 
-6.783'-i2.226 -7.949 l-OO 34.73 . 
-6.343-11.758 -9.002 1.00 33.65.. 
-6.176 -13.202-7.285 1.00 34.35- 
-4.922 -13.779 -7.753. 1.00 34.39 " 
-4.493-14.910 -6.810 1.00 35.22 
-3.016 -15.304 -'6.895 1.00 34.71 
-2. 656 -15.983 -8.199 1.00,35.46 
-3.386.-16.844 -8.680 .1 . 00 .35.:81 : ' 
-1.512y-i5:610; -8.772 1.00 36..28y 
-5.033 -14.301 -9.188 1.00 35.00 
.4:256 -13.915 -10.062 1.00 33.23 > 
-6.018 -15.160- -9:432 1.00 35.33 
-6.! 208 --15. -7 47 -10.752 , 1. 00 .36: 18. . 
■ -7.251-16.871 -10.675' 1.00. 38.35- 
-6.692 -18.174 -10;i03 1. 00 40.67- 
-7.732 -19.274: -9..983 1.00^43.02 
-8.418 -19.609 -10:952. 1.00^4..03 

-7.846 -19.850 -8.789 1.00 43.72 

-6.554 -14.790 -11.893 1,00 35.81, 

-6.113-15.001-13.023 1.00 35-91 

'. .7".325 -13..741 -11.619 i:00 34.00 

-7:689 -12.804 -12^683 1.00 34.21 
-8:865 -11.920 -12;251. ;1..00 34 -l? 

-8.460 -10,954 -11.300 1.00 36.16 

'85- . ' • 



wo 01/90301 



ATOM 
■ AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
. AAAA 
ATOM. 
AAAA 
ATOM 
AAAA 
, ATOM 
AAAA 
ATOM 
AAAA . 
^ ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA .. . 
-, ATOM 
' ■ AAAA 
ATOM 
AAAA 
' ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
■ AAAA ■ 
• ; ATOM 
" AAAA 
ATOM 
AAAA . 
ATOM 
• AAAA 
. ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA. 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM . " 
AAAA 



164 3 C SER A 22.6 

1644 O . SER A 226 

1645 N VAL A 227 
164 6. CA VAL A 227 
164 7 CB VAL A 227 
164 8 CGi VAL A 227* 
.164 9 CG2 VAL A 227 

. . 1650 C VAL A 227 

1651 O VAL A 227 

1652 N GLU A 228 

1653 CA. GLU A 228 

1654 CB 'GLU A 228 

1655 CG GLU A 228 

1656 CD GLU A 228 

1657 OEi A 228 

1658 .0E2 GLU A 228 

1659 C GLU A 228 

1660 b GLU A 228 
•;i66l N GLN A 229 

1662 CA GLN. A 229 

1663 CB GLN A 229 

1664 CG GLN a; 229 

1665 CD GLN A 229 

1666 OEI GLN A 229 

1667 NE2 GLN A 229 

1668 C GLN A 229 
.1669 0 GLN A 229 

1670 N ALA A 230 

1671 CA ALA A .230 

1672 CB^ ALA A 230 
1.673 C ALA A 230 • 
1674 0 ALA A 230 
1615 N TYR A 231 • • - 



PCT/USOl/11500 



-6.502 
. -6.343 
V -5.669 
-4.498 
-3.942 
-2.619 
-4.951 
-3.418 
-2.716 
-3.297 
: -2.333 
-2.456 
.-1.607 
■ "°vl59 
0.631 
0. 190 
• -2.658 
"1-770 
-3.945 
-4.405 
-5.896 
-6.375 
-7,825 
-8.317 
-8.516. • 
-4.171 - 
-3.878 - 
-4.296 - 
-4.092 - 
-4.453 
"2.64 9 
■2.392. 
1.706 



-11. 926 
-11 .580 
-11.566 
-10.737 
-10.117 
-9.413 
-9.117 
-11.577 
-11.103 
-12.824 
-13.766 
-15.108 
-16.231 
-16.176 
-17.041 
-15.280 
-13.. 944 
-13.942 
-14.Q82 
-14.255 
-14 .616 
-15.211 
-15.665 
-16.307 . 
-15.332 ■ 
-12.982 - 
-13,037 - 
-11.836 
-10.542 
-9.423 
•10.379 - 
-9.869 
10.802 



-13.090 
-14.260 
-12.121 
-12.400 
-11.102 
-11.370 
-10.546 
-13,082; 
-13.973 
-12.644. 
-13.198 
-12.464 
-13.020 
-12.559. 
-12.998 
-11.761 
-14.685 
-15.539 
-14 .981 
-16.351 
-16.359 
-17.674 
-17.623 
-18.553 
-16.538 
-17.154 
-18.348 
-16.490 
•17.131 
■16. "165' 
17.598- 
•18.689 
16.762 



l-OO; 32.76 
1.00 32.64 
1-00 31.82 
i. 00 30^69 
1. 00 29.27 
1:00 29.04.' 
1.00; 29.09 
1. 00 30.4 3 
1 -Pb 29.50 
1.00 30.82 [ 
l-.OO 31.98 
1.00 31.67 
i.OO 33.79 
1 .00 34 . 94 
: 1.00 36.44 - 
.1. 00 35.02 . 
1*00 32.05 ■ 
1.00 32.57 • :. 
1.00 31. 94 

1 .00 32. 98 
1^00 .35.59 V 

1-00 39:2a C; 

1.00 41.31 . 
1.00 4 3. 67 \ 
1.00 4 3.19 
1.00 31.60 • 
1.00 32.04 ' 
1.00 30.96 V 
1.00 30.04 . 
1^00 30.37 . . 
■'I 'OQ .29.65 ., -.. v..' 

1.00 2 9.50 

1.00 27.. 99 ■ ' ^ 



wo 01/90301 

ATOM- 1616 CA TYR A 231- 
AAAA 

ATOM 1677 ..CB TYR A 231 
AAAA . 

ATOM 16.78 . CG TYR A 231 . 

AAAA 

ATOM. 1679 -CDl TYR. A 231 .. . ■ 
AAAA 

ATOM 1680 Cer TYR A 231 ^ 
AAAA 

ATOM 1681 CD2 TYR A 231' .. 
AAAA 

ATOM 1682 CE2 TYR A 231 . 
AAAA 

ATOM 1683 ■ CZ TYR A 231 ' 
AAAA 

ATOM 1684 OH TYR A 231 , 
AAAA 

ATOM 1685 C , TYR A 231 
AAAA 

ATOM 1686 0 , TYR A 231 . 
• AAAA . • » 

ATOM 1687. N* ALA A 232 
AAAA 

ATOM 1688 CA. ALA. A 232 
AAAA ■ 

ATOM 1689 CB ALA- A 232 
PiAPJK 

■ ATOM . 1690 C ALA A 232 ; 
' « • AAAA 

C. ATOM 1691 0.. ALA A 232 
AAAA 

'.M'-- : ATOM 1692. . N GLU A 233 . 
■; ' AAAA' 

-'-^ ATOM 1693 CA GLU A. 233 , 
. AAAA 

atom 1694 cb glu a 233 
aaaA 

. ■ ATOM . . 1695 „ CG" GLU A 233 \ 
AAAA ' 

atom • i696^ cb . glu a;233 

' AAAA 

••r.'' . ATOM 1697 OEl GLU.A 233 ■ 
^ . AAAA 

ATOM 1698 0E2 GLU A 233 
AAAA 

ATOM 1699 -C. GLU A 233 
AAAA 

ATOM 1700 '0 GLU A 233 

AAAA 

ATOM 1701 N ALA A 234 
AAAA 

ATOM . 1702 CA ALA A 234 
AAAA 

ATOM 1703 CB. .ALA A 234 
AAAA 

ATOM 1704. C ALA A 234 
AAAA 

ATOM . 1705 Q • ALA A 234 
■ ■. AAAA 

ATOM 1706 N GLY A 235 . 
AAAA 

• ATOM 1707 . CA GLY A 235 . 
AAAA 

■ ATOM 1708 C GLY A 235 
AAAA. 



PCT/USOl/11500 
-0.295-10.707-17.111 1.00.27.27 
0.571 -11.065 -15.898. i.OO 26.63 
0.829 -9.898-14.975 1.00 24.33 
1.687 ..8.866 -15.354 1.00 22.96; 
1.926.-7.786-14.520 1.00 22.17 
0.210 -9:817-13.725 1.00 24-32 
0.442. -8.737-12.879 1.00 21.70 
' 1.298 . .-■'•729 -13.281 l.o6.;.21.49 
1.532 -6.662 -12.4 66 .1.00 18-68 
0.047 -1-1^618 -18.285 l.po .28.10 
0.834 -11.249 -19.163 .1.60 2.7.39 . 
-0 ■ 54 7 -12 .808 -18. 297 ■ 1.00 28 ,8 6- . 
-0.310 -13.775 -19,364- 1.00 2.9.80 
-1.013-15.091-19.046 1.00 30.32 
..-0.814 -13.218 -20.694 1.00 30.76 
. -0.147\.13.336 -21.725 1.00 30.92 
-1,99.6 .-12.614 -20.662 . 1.00 3i;01 
-2^592 -12.034 -21:857 . l.qO .32;i2 
-4 . 051 -11 . 658 r21.. 579 1 .00 33 .81 
-4.975 -12.871 -21.514 1..00:35.08 
-6. 402 -12.523^-21. 117 i-.OO rj-i^i 
-6.875 -il..419':-21..473 I.Oq' 37,.78 
-7;056 -13.364 -20.461 .l;bO 37.69 
. -1.800 -10.820 -22.325 . 1.00 .32-.01 
-1.825 -10 . 4 63 -23 . 50a '. 1 . 00 32 .4 8 
.■ -1.093 -10.185 -21.398 1.00 30.39 
-0.2?3 -9.022 -21.736 1.00 29.79 
.■-0:089- -8.141-20.505 1.00 30.39 
1.070 -9.501 -22.265 1.00 28.79 
... 1.934 -.8.697 -22.604 ,1.00 28.4 6' 
• .; 1.243 -10;818. -22,3.14 1.00 27.19 
. 2.434 -11.388. ■-22:807 . 1:0:0,26.98 
; ,3.650: -11, .387 -21.^832 ,.i;00 25.8.9 

^ ' ■' ■ 87 ■ , ' ■ ■ ■ 



wo 01/90301 

ATOM .1709 O GLY A 235 
; AAAA 

ATOM 1710 N GLN A 236 
" AAAA ■ ■ 
ATOM . 1711 CA GLN A 236" 
AAAA 

ATOM 1712 CB GLN A 236 
■ . / AAAA - . 

ATOM 1713 CG GLN A 236 
AAAA; . . 

ATOM 1714 CD GLN A 236 - 
. AAAA 

V ATOM 1715 OEl GLN A 236 
V AAAA 

. . ; ATOM 1716 NE2 GLN A 236 
AAAA 

ATOM 1717 C GLN A 236 
AAAA 

ATOM 1718 0 GLN A 236 
AAAA . 
, ATOM 1719 N ■ PRO A 237 
AAAA 

. ATOM 1720 CD' PRO A 237 ^ 
AAAA 

ATOM 1721 CA PRO A 237 
AAAA 

.. ATOM 1722. CB PRO A 237 ■ 
AAAA 

.. ATOM 17.23 . CG PRO A 237 
' AAAA 

. .. ATOM 1724 C PRO A .237 
, AAAA 

ATOM 1725 O PRO A 237 ' 
. AAAA . ^ ' 

ATOM 1726 N GLN A 238- 
AAAA . • 

ATOM 1727 CA GLN A 238 ^ 
AAAA 

ATOM 1728 CB : GLN A 238 
. AAAA 

, ,ATOM 1729 CG GLN A 238 • 
' AAAA 

ATOM 1730 CD GLN A 238 
AAAA 

ATOM 1731 OEl GLN A- 238 
AAAA 

ATOM 1732 NE2 'gLN A 238 
AAAA . 

ATOM 1733 C GLN A 238 
AAAA . 

ATOM 1734 0 GLN A 238 
AAAA 

ATOM. 1735 N HIS A 239 
AAAA 

ATOM .1736 . CA HIS A 239 
AAAA 

ATOM 1737 CB -HIS A 239 
AAAA ■-■ ■ '■ 

ATOM 1738 . CG HIS A 239- 
AAAA 

ATOM 1739 CD2 HIS' A 239 
AAAA 

ATOM 1740 NDl HIS A 239 
AAAA 

ATOM .. 1741 • CEl HIS A 239 " 
AAAA 



. PCT/USOl/11500 
.4.798 -11.527 -22.253 1.00*25.26 
3.370 -11.226 -20.54 0 1.' 00 24.71 
4.419 -11.223 -19,518 1.00 .24 .12 
4.652 -9.806 -18.977 1.00 24.66 
5.116 -8.760 -20.003 .1-00 25.88 
6.454-9.088-20.647 1.00:26.71 
7.410 -9.488 -19.976 l,Oo! 24.90. 
6.533 -8.899 -21 . 960 1 . 00 26; 33^^ 
3.959 -12.132 -18.379-:; 1.00 22. 79: 
3.823-11,696 -17.233 1.00. 22.19 
3.740-13.419 -18.679 .1.00 22.50 
4.087 -14.093-19.945 1.00 21.90 
3.282 -14.395 -17.684 1. 00 22.78 
. 2.998 -15.626 -18.531 .1.00 22.52 
- ; 4.105 -15.558 -19.543 1.00 23,54 
: ; .4.252 -14.695 -16. 550; / 1 .00 22 .53 
' : . 3;. 845 -15:217 -15. 512 ; 1.00 23.09 

\-5.521 -14 . 34 6 -16.735 I. 00 22:30 : 
■ ' : 6.539 -14.633 -15.726 i:00 22.49 ■ ' 
7 . 947 --14.437 -16. 304 1. 00 22 . 24 
8.376 -12.991 -16.520 l;6o 21.^5 
7,727 -12.356 -17.736:: 1.00 22/77.' 
7.109 -13.038.:-18:548-:i. op 22.82 : • 
7.881- -11.046 -17.870 1.00 22.96 
6.4 53 -13.856 -14.4 26 -1.00 21.84 
7.059 -14.253 -13.4 27 1.00 21.75. . 
5.724 -12.748 -14 .420 ; 1.00 22.21 
5.632-11.963 -13.202 1.00 22,02 
.4:919 -10.638 -13.479 . 1. 00; 22.03 
5.688 .;^9, 734 -14.392'. 1,00 22 30 V . 
V 5 .315 -9 .057 -15 .505 ;i .00^22 :95 . 
\ 7 .021 -9.445 .-14:197,' 1:00 21.95 
: 7.437 -8.628::-15.149 vi;00 23.56 



wo 01/90301 

ATOM 1742 ■ NE2 HIS A 239 . 

AAAA 

ATOM 1743 C HIS A 239 .. 
PiAAA 

ATOM 1744 .0 HIS.'A .239 
AAAA 

ATOM 1145 N . LYS A 240, , - 
AAAA 

ATOM • 1746 CA LYS A 240,. 
AAAA ' - 

ATOM 174T CB LYS A 240 

AAAA 

• ATOM 1748. CG LYS A 240.. 
AAAA . " ' ' 

_ ATOM 174 9 CD LYS A 240 ' 
AAAA ^ 

. • . ATOM 17 50 CE' LYS A 24 0 
AAAA 

ATOM 1751 NZ LYS A 240 ; 
AAAA 

. ATOM 1752 C LYS A 24 0 
AAAA ■ » 

ATOM 1753 .0- -LYS A 240 

AAAA 

ATOM 1754 N VAL A 241 

AAAA 

. ATOM 1755 CA. VAL A 241 ; 
AAAA 

\: , . ATOM 1756 CB VAL A; 241 . 
• ' ■ ' AAAA 

! . . ATOM 1757 CGI VAL A 241 
AAAA 

. V:' - ■ ATOM .1758 .CG2 VAL A 241 
AAAA 

ATOM 17 59 .;C ,^ VAL A. 24 1. • \ 
- ' AAAA 

ATOM 7 1760 ,0 VAL A 241.; 

AAAA . ^ -_• • 

' '■ ■ ATOM 1761 N THR A 242 

• AAAA " 

' s ATOM : 1762 CA THR A 242 ... 
•■ ■ ■ AAAA • 

''ll/ ..'.ATOM . 1763/ CB THR A 24 2 
' ■* AAAA ' 
^ ATOM 1764 .OGi THR A 242 .■ 

AAAA 

ATOM 1765 .CG2 THR A 242 
AAAA 

ATOM 1766 C THR A 242 
AAAA 

ATOM 1767 O THR A 242 
AAAA 

ATOM 17 68 : N GLU A 24 3 
AAAA 

ATOM 1769 CA GLU A 243 
AAAA 

ATOM 1770 CB GLU A 243 
AAAA 

ATOM 1771 CG GLU A 243 . 
AAAA 

ATOM 1772 CD GLU A 243. 
AAAA 

ATOM 177 3 OEl GLU A 24 3 
AAAA 

ATOM 1774 0E2 GLU A 24 3 
AAAA 



PCT/XJSOl/11500 



6.421 -8.378 -15.956 V-OO- 21.89 . ^ 
4.937-12.739 -12.092 1.00.20.83 
• 4.036 -13.538 -12.352 ' 1.00 21.43 
5.381-12.506 -10.858. 1.00 21.17 
.4.819 -13.183 ;-9.687 1,00 22.02 : 
. 5.840 -13 . 175. . -8 . 543 1 . 00 21 . 72. 

5.420 -13.918 ' -•'.257 1.00 .22.71 . 
• 6.462 -13.691. -6-. 163 .1.00 23.02. :. 
;. 6, ■.-14.439 •-.4.8.55. 1 : 0,p':.22 . 89 ; 
6.359 -15.920, -4.960 l..bo":23.41 : 
3.545 -12.'500 -9.214. 1.00 21.50 
3.527 -11.283 -9. 022 " 1 . 00 .22 ..79 
2.490 -13.282 -9.012 1.00 23.27 
1.219 -12.751 -8.527 1.00 23.82 
. .0,111 -12.821.. -9.598 1.00, 23.97 

-1.170 T12.185- T9.057 1.00 24.26 . 
\ 0.563-12.105 -10.862 1,00 22.10, 
. , , 0. 751. -13.- 5.65 -7.323 ;1,.:00 :?3..-.5^ 
. 0.593.-14,781 :-7. 415 1.00 25.10.. 
." 0 .547 -.12.8.96.. -6. 195 - ' 1 . 00 ; 24 i 29 , 
0.083 -13.578 ,.-4.991 l.OO 25.34 
; 1.176 -1^.635 -3.892 .l,p0 23..46,: 
■ . 1.633 -12.312 • ,-3.590 ' 1.00. 24,62 ; 
. 2.354 -14.482 -4.351 '1.00,;25'.;33 
. -1144-12.870 -4.435 1.00'26.25 
■ -1.278 -11.645 , -4.534 1.00 25.29 
r2. 051. -13. 647 , -3.860 1 • 00 26.45 
:'. '.-3.256 -13.070 -3.293 1.00 28.18 
•-4. 152 -14.184; -2.746 1.00 28.90 
-5.463 -13.705 -2.156 . 1.00 "32.51 
:. : :6.448 -14 .845 • -1 . 9.57 1- 00 33 .27 
-6 ,002 -15.96?', -r. 64.6 -1.60 33.05 
..,.665 -14.612 ■ -2.107 :, .1 .00.;34. 89 



wo 01/90301 



ATOM 
AAAA' 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA . 
ATOM 
AAAA 
ATOM 
. . .AAAA 
ATOM 
AAAA 
ATOM 
. AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
. AAAA 
ATOM 
AAAA 
ATOM 
. 'AAAA 
. . . ATOM 
. AAAA .. 
ATOM 
AAAA 
• ATOM 
AAAA 
ATOM 
AAAA . 
ATOM 
, AAAA 
V. ATOM 
V. AAAA 
- ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
. ATOM 
AAAA . 
ATOM 
AAAA 



1775 C GLO A 243 

1776 0 : GLU A 24 3 

1777 n/ PHEA-244 

1778 OA PHE A 24 4 

1779 CB PHE A 24 4 

1780 CG PHE A 244 • 

1781 : CDl PHE A 244 
1782: CD2 PHE A 24 4 

1783 CEl PHE A 244 

1784 CE2 PHE A 244 

1785 C2 PHE A 244 

1786 c; 'PHE A 244 

1787 0 PHE A.244 . 

1788 . N = ILE. A 245 

1789 CA ILE A 245 

1790 CB. ILE A 245 
.1791 -CG2 JLE A 245 

1792 CGI ILE A 245 • 

1793 VCDI- ILE. A 245/; 

1794 . C ILE .A 245. ; : 
.1795 0 ■ ILE A 245 - ' 

1796 U ^> ASP A 24 6 

1797 CA ASP A 24 6 

1798 CB ASP A 246 \ 

1799 CG ASP A 246 

1800 ODl ASP A 246 

1801 0D2 ASP A 24 6 
-1802 C ASP A 24 6 " 

1803 0 . ASP A 246 

1804 N . . ASP A 247 ' 

1805 CA ASP A 24V. 
1B06 CB.; ASP . A 247;. " 
1807 . CG ASP A 247 ' ^ 



PCT/USOl/11500 
-2:863 -12.089 -2.r94' 1.00 27.96 
-3.331 -10.951 -2.164 1.00 28.25 
■ -1,976 -12.528 -1.308 1.00 28.29 
. -1.509-11.696 -0.208 1.00 29.32 
-2.079-12.202: 1.122 1.00 31.34^ 
.-3.571-12.360 1.139 1.00 32.25. 
-4.406 -11.249 . 1.103 .1.00 34!ll. 
-4.141^13, 62X •1.2.46 1:00 33^07 
-5 . 794 -11 . 393 1 : 17 9 1 . 00 .34 1 27 ' 
' -5.525 -13.780 1.323 1,00 34. 7i. 
-6.353-12.660 1 . 291 1 . 00 34 ! 28 
0..010 -11.759 -0.103 1.00 29.21' 
0.660 -12.503-0.836 1.00 28.4 4 
0.560 -10.962 -0.813 1.00 29.58 
1:993 -10.956 : 1:116 1.00 30.22 
2.764 -9.766; 0.503 ; 1.00 29.45 
4 .190 -9 .741 : ; 1 060 1 . 00 27 . 25 ■ 
; : 2.824; -9.887 , -1.020 1.00 26" 11 : 
3.609 -8.774 -1.661 1.00 27.15 
*; •2-086 -10.822 ^ 2.631 1.00 32.52 ' 
. 1. 987 -9:720 ; ■ 3.176. /I 32. 53 ;;: 
3.311 1. 00 .34.55 



2.271. -11.94*4 



2.357-11.926 4.763 1.00.36.92 
2.222,-13.350 5.304 1.00-40.29 
0.831-13.926 5.075 1.00 43.98 
0. 659.-15.159. 5..218 .1.00 46.68 
-0.093 -13,143 - 4.760 1.00 4.5.65 
3.650 -11.28.6 5.247 1.00 36.42 
3.631-10.384 6.092. 1.00 37.48.. 
. .4.77.1 -11..733.- . 4 ,694 1.00 35.16 
; 6,069 ^^11.200. ■■•5-:.085 \ 1.00.34.25 
7:145 -12.268;. 4.887 1.00 33.07, 
: 8 : 4 61 -11 . 901 .5 . 543 I. 00 33 . 19 ■ " 



wo 01/90301 



ATOM 


1808 


ODl. 


ASP A 247 


AAAA 
ATOM 


1809 


0D2 


ASP A 247 


AAAA 
ATOM- 


1810 


C 


ASP A 247 


AAAA 
ATOM. ; 


1811 


0 


ASP A 247 


AAAA 
ATOM 


1812 ■ 


N 


MET A 248 


AAAA 
ATOM 


1813 


CA 


MET. A. 248 


AAAA 
ATOM 


1814 


CB 


MET A 248 


AAAA 
ATOM 


1815 


CG 


MET. A 248 


AAAA. 
ATOM 


1816 . 


SD 


MET A. 248 


AAAA 

ATOM . 


1817 


CE 


MET A 24 8 


AAAA 
ATOM ■ 


1818. 


C 


MET A 24 8 


AAAA 
AT0^4 


1819 


0' * 


'MET A 248 


AAAA 
ATOM • 


1820 


■ N 


ALA A 249 


AAAA 
ATOM 


. 1821 


CA 


ALA A. 24 9 


• AAAA 
ATOM 


1822 


CB 


ALA A 249 


AAAA 
ATOM 


1823 


C 


ALA A 249 


AAAA 
ATOM 


1824 


0 


ALA A 24 9 


AAAA 
• ATOM 


1825 


N 


ALA A . 250 



• • ■ ' ' AAAA ■ 

• : ■ ATOM 1826 CA ALA A 250 - 
*AAAA 

1 ' ATOM. 1827 CB ALA A 250 

. • , ;.v ATOM ' .1828 C ALA A 250, 

• ■"' AAAA 
•• ATOM ^ 1829 O ALA A 250. . . 

ATOM .1830 N , ALA A 251 . . 

AAAA 

ATOM 1831 CA ALA A 251 

AAAA ■ . ' ' . ' 

ATOM 1832 .CB ALA A 251^ • 

J^SS 1833 C ALA A 251 

J?OM 1834 . 0. ALA A 251. 

AAAA 

. ATOM 1835 N TYR A 252y 
AAAA 

ATOM 1836 CA TYR A 252 •. 
1837 CB. TYR A 252 

AAAA 

ATOM 1838 .CG TYR A 252. : 
AAAA 

ATOM : 1839 CDl TYR A 252 

AAAA 

ATOM - 1840 CEl TYR, A 252 
AAAA 



PCT/USOl/11500 

8.689 ,-10.700 5.802 1 . 00. 31 .85 ; 
9.277.-12.816 5.791 1.00 ;32..3V- 
6.422' -9,949 4:275 1.00 34.18 ; 
7.241-10.003 , 3^354 1.00 33.62 ■ 
5.801 -8.825 4.617 1.00 33.66;: 
6.069 -7.57T, 3.916 1.00.33.29;^- 
5^92. -6.448 ..4-461. 1.00 34.30 
3.852; -6. 314; .3.757. i;Otf 36.70 v 
4 . 042 -5 ;940 : ; 1 . 987 1 .00 40.22 ... 
2:590 -6.667 1.361. 1.00.:39.66 • • 
7.533 -7.180 "4.017 1.00 32.64.: 
8.082 , -6.587 3.088 1.00.32.59 ' 
8.166. .-7.500,' 5.142 1.00 30.31 
■■■ 9:573 -7.163 5.316, 1.00 29.81 
';i0.061 -7,597.. r^.706 1.00 28.83 : 

■ 10.406 ■-7.83T,;;/4.223 . 1,00 27.72, 
.11.277 - -7.208 ,3.622 ^V.OO;, 27 . 98 

■ id.l27^ ;-9Vll^;';3-W •l..b(). 27.22; 
.\0.858 -9:847 \ 2.937 1.00 26.24 , 
; 10.449 -11.305V , 2.946 :i.00 :26.:^7 . 
; 10.624l .-9;250-; ; 1:5^3 V 1.00 26.35 . 

■ Ml. 54 ^1^^: : 0:t39.U.60- . 26,73; . 
9. 400 V -8,807 .-. i;279 -UOO 25:03 : 

... 9; 101 -8.225.:-0.033 1.00 25.36: 
.7. 597 . -8.044-0.205 ; 1.00 24.69 
9.816 ' -6.891 -0.209 1.00 '24.97 

10.342 -.6.586 -1.287 1.00 24.32 

: 9: 832 -6.097 0.855 1.00 24.41 

10.483 -4.801 .0,838 1.00 24.62 

;, 10.191 -4.033 . 2:131 .•1.00.26.30 

8.815" -3:399 . ;2. 214 l-.OO 28.-84 

8.282 -3 .0.27 v;-3: 450" 1- 00 29.34 

7.048 -2.395 .. 3. 547 1.00 30.51 



wo 01/90301 



ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
.AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
. AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
- AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM . 
•; '.-AAAA 
ATOM 
AAAA 
: ATOM 
AAAA 
■ ATOM 
AAAA 
ATOM 
; AAAA 
ATOM 
AAAA 
ATOM 
"...AAAA . 
. iATOM 
AAAA 
ATOM 
• AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM . 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
. AAAA . 
ATOM 
AAAA ' 
ATOM : 
AAAA 
ATOM 
AAAA 
ATOM 
AA.AA 



18^1 . CD2. TYR A 252 

1842 •CE2 TYR A 252 

1843 . C2 TYR A 252 

1844 OH : TYR A 252 . 
184 5 C TYR A 252 

1846 O TYR A. 252. 

1847 N ALA A 253 

1848 CA ALA. A. 253 
184 9 CB ALA A 253 . 

1850 C ALA A 253 

1851 O ALA A 253 

1852 n' 'tRP a 254 
18 53 CA TRP A 254 

1854 CB TRP A 254 

1855 CG TRP A 254 

1856 CD2 TRP A 254 
1857. CE2 TRP A 254 

1858 CE3 TRP A 254.. / 

1859 CDl TRPA 254 

1860 . NEl .TRP A. 254 ..; 

1861 CZ2 TRP .A.. 254 - 

1862 CZ3 TRP A 254 

1863 CH2 TRP A 254 
1864' C TRP A 254 

1865 O TRP A 254 

1866 N ALA A 255 
18 67 CA ALA A 255 

1868 CB ALA A 255 

1869 C ALA A. 255 . . 

1870 ,0 .. ALA A^255 . 

1871 N.. ASP. A 256 . 

1872 CA . ASP A 256 . 
1873- CB ASP A 256 



8.066 
.6.821 
, 6.322 
. . 5.103 
11.998 
12.668 
12.527 
13.961 
14 .311 
14.319 
15.325 
13,469 
13,640 
12.672 
12.534 
11.508 
11.766 
.:::10,397 . . 
13.353 ; 
12.895. 
.10.948 
.9.582 
9.867 
.13.433 
14.218 
12.376 
12.024 
10.652 
12.988 
13. 844 .. 
i2.820 . 
13.600 
14.082 



. -3.123 
-2.485 
-2. 125 
'-1-.492 
-4.972 
-4" 106- 
; -6.084 
-6.355 
-7. 6.06 . 
-6.560 
-6.045 
^7.315 
-7.635. 
-8.753 
-8.968 
-8.4 37; 
' -8 . 905 
-7.610.:; 

; - 9:7oa,;- 

-9.678 
-8.573 
-7,27 6 
-7. 761 
-6.4 68 
-6.280 
-5.692 
-4.586 
-4.030 
-3.420 
-3.110 
-2.771; 
-1.590 ; 
-1.686. . 



PCT/USOl/11500 
1.064 1.00 28.35 
1.153 . 1.00,29,76 
2,401 1.00.:30.32 
2.515 1.00-29.75 
0.694 1.00.25.22 
0.139 1.00 24.57 
1.204 1.00 23.97^ 
1.118 1.00 24.84 / 
. 1.906 1.00 23.83,i 
-0.347 1.00 24.16. 
-0-831 1.00 26.29 
-1.032 1.00 23.19 
-2.,447 1.00 22. 89 ; 
-2.827 1.00; 21.01 
-4.304 1.00 21.21 : 
-5.155 1.00 20.22 
-6.463 1,00 20.36 V 
• -4.939 ' l.oq 20.38 
-5.105 1.00:20.80 ? 
-6.4 04 l.bo 22.4 8 
-7.559 ■ 1.00 21.36 , 
-6.030 1.00 21.09 ■ 
-7.323 i.OO 20.78 ' 
-3.414 1.00 22.65 
-4 .345 1.00 .23.19 
-3.194 1.00 21.49 
-4.086 1.00 21.80 
-3.677 1.00 22.15 .:: 
-4,299 1.00 21.27 . 
-3..4 69 .: 1.00 21.35 
^5.447 1,00 21.80 'K 
-5.807 a. 00 21.58 
•7.263 1.00 23.50 . 



92 



wo 01/90301 

ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM. ■ 
AAAA 
ATOM. 
AAAA 
ATOM ■ 
AAAA 
. ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA. . 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
' ATOM 
. .•. . AAAA 
; ATOM 
* . - ■ AAAA 
ATOM 
, , , • ^AAAA 
ATOM 
AAAA 
ATOM 
.. .AAAA 

. ... atom' 

" • \V AAAA" 
:'^ 'ATOM 
AAAA 
. ATOM 
AAAA 

"atom' 

AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
. ATOM 
AAAA 
ATOM 
• AAAA 
ATOM 
AAAA 
ATOM 
■ AAAA" 
ATOM 
AAAA 
ATOM 
AAAA 



1874 CG ASP A 256 

1875 ' GDI ASP A 256 

1876 . 0D2 ASP A 256 

1877 C ASP A 256 

1878 O ASP A 256 

1879 N VAL A 257' 

1880 CA VAL A 257 . 

1881 CB . VAL A 2^7' 

1882 CGI VAL A 257 . " 

1883 CG2 VAL A 257 , 

1884 C VAL A 257 ' 
18 85 O' 'VAL A 257 . 

1886 N VAL A 258 . 

1887 CA VAL A 258 ' ^ 
;888 CB VAL A 258 / 

1889 CGI VAL A 258 

1890 CG2 VAL A 258 

1891 ■ C VAL A 258.- 

1892 O . VAL A 258 f 

1893 N VAL A 259. ! ^ 

1894 - CA ' VAL A 259' • ; 

1895 CB VAL A 259- / 

1896 CGI VAL A 259 

1897 ■ CG2 VAL A 259 " •- ■ 

1898 C VAL A 259 

1899 0 VAL A 259 

1900 N CYS A 260 

1901 CA CYS A 260 . 

1902 CB CYS A 260 
.1903 SG CYS A 260 ./; 

1904 CYS A 260 ^ 

1905 O CYS A 260 

1906 N ARG A 261 ' 



15.329 
15:354 
16. -2 8 9:. 
.12.651 
13.053 
11.379 
10.366 
10.313 
9,950 
■ 9.312 
8-997 
8.735 
• 8.127 
6.792 
6.590 
5.275 
7^755 
. 5,695 
S:806. 
. 4 , 650 
: i3!^495- 
; 3 .152 ^ 
. 1.928 
4 . 344 . 
2.351 
2.018 
1.752. 
-. 0.680 
1.286 
.2.509. 
-0.113 
0.221 
-1,164 

93 : 



J PCT/USOl/11500 

-2.542 -7.415 1.00 23.21 
-3.417- -8.306 1.00 24 .63 ' 
-2.328 -6.648 1.00 25.60 
-0.397 -5.670 1.00 •22.26 ' 

0.703 -5.300 1.00 22.77. 
-0.637- -5.968 1.00 23.20 
0.411 -5.914 . 1.00 23:31 
. 1.167 • -7,267 1.00 23.63 
0.206. -8.373... 1.00 21.70 
2.315-7.205 l.bO 23,86 
-0.197 -5.607 1.00 23.39 
-1.351 -5. .933 1.00 22.20 
0.587 -4.978 1.00 24.57 
0.114 -4.627 1.00 24 .32 
0.100 -3.085 . 1 .00 25.07 
-0.596 -2.731 1.00 25.09 
-0.599 . -2.406 1.00. 25. .19 
■ 0 .993 • '.-5 . 2 2 8 • 1 . 00 2 4 . 7 7 ' 
2.220- -5.241. 1.00 25.72. 

• 0 . 352 -5. 1 • OOv 2^ ' 

. ' 1 . 05 6 -6.2 91 . 1 0.0 -24 .40 

0.593 -7.713 1.00 24.26 

1.371 -8.226 1.00 22.17 

.0.801 -8.628 . i.OO 21.. 8 5 

. 0.653 -5.368 1.00 25.42 

■ . ' % 

-0.528-5.274. 1.00 25.59 
1.623 -4.685 1.00 25.57 
1.308 -3.750 1.00 26. 61 
0.675 -2.495 1.00 25.90 
1.742' -1.683 1.00 29.42 
•2:538 -3. 330\- l.O'O- 27.15 
3.664. -3..702 i.00.:.27.13 
2.306' -2.547 1.00 28.36 



wo 01/90301 

ATOM -1907 CA ARG A 261. 
AAAA 

ATOM , 1908. CB ARG A 261 
AAAA . . 

ATOM .1909.; CG ARG A 261 
AAAA 

ATOM 1910 CD ARG A 261 
AAAA 

ATOM 1911 NE ARG A 261 
AAAA 

ATOM 1912 CZ ARG. A 261 
AAAA . * " 

ATOM . 1913 NHl ARG A 261 
AAAA . . 

.ATOM 1914 NH2 ARG A 261 : . 
. AAAA 

ATOM 1915 C ARG A 261 : 
: AAAA ... 
ATOM 1916 0 ARG A 261- : 
AAAA 

ATOM 1917 N SER A 262 

' AAAA 

ATOM 1918. CA*'S'ER A-262 
AAAA _ 
ATOM 1919 CB SER A 262 
. AAAA 

ATOM 1920 OG SER A 262 
AAAA . 

ATOM . 1921 C SER A 262 
.AAAA 

; 'ATOM 1922 O SER A 262 
■ AAAA 

ATOM 1923 : N GLY A 263 
.. ■■ AAAA''-- 

ATOM 1924 CA GLY A 263 / 
AAAA- •■■./■: 
• . . 'ATOM 1925 C GLY A 263 

/. AAAA:. ^ 

ATOM 192 6 0 . . GLY A 263 ' 
. AAAA. . . -'K" 

ATOM 1927 N ALA' A 264 r 

AAAA '1' 

^,ATOM , 1928 ■ CA. ALA A 264 • 
. AAAA 

ATOM 1929 CB ALA A 264 
•AAAA ■ ■ 
ATOM 1930 C ALA A 264 . . 
AAAA 

ATOM 1931.. 0 ALA A 2.64 .. 
AAAA 

ATOM 1932 N LEU A 265 : 
AAAA . 

ATOM 1933 CA LEU A 265 
AAAA 

ATOM 1934* CB: LEU A 265. 
AAAA 

ATOM -1935 CG LEU A 265 
; AAAA 

ATOM 1936 CDl LEU A 265 
AAAA 

ATOM . 1937 ' CD2 LEU A 265 . 
■AAAA ; ■ 

ATOM 1938 ... C LEU A 265 
AAAA 

ATOM 1939 .0 ." ' leu A 265. 
AAAA ' ^ . 



PCT/US6l/11500 

-1.986. 3.391 ,-2.023 1,00.29.99 
-3.244 ' 2.848 .-1,340 1.00. 31. 35 



-4.237 


2.168 


-2.258 


. 1.00, 33.82 


/ - 4 . 829 


3.143 


. -3.253 


1.00 35.21 


-5,949 


2.547 


-3.975 


1.00 36.21 


-6.550 


3.107 


• -5.017 


1.00 36.. 4 6 


-6.138 


4.283 


-5.470 


^ i.OO 36.95 


.-7.571 ; 


2.493 


-5.599 


.1,00 37.72 


-1.118 


4.076 


-0.979. 


. 1.00 30.75 


-0,041 


3.575 


-0.641 


1.00 .29i94 


-1.583 


5.206 


-0.4 53 


l.Op 30.70 


-0.807 


5.924 


0.54 4 


1,00 31.00 


^ -0.290 


7.245 


-0.034 


1.00 31.31 


-1.344 


8.016 


. -0.581 


1.00, 32.21 


-1.526 


6.182 


1.868 


1.00 30.92 


-1.624 


7.322 


2.317 


1.00 31,37 


-2.040 


5.121 


2.483 


1.00 30.70 . 


-2.669 


5.277 


:3.77 9 


l.OQ 29,85 


-1.510 


5.663 


. 4..680\ 


1.00.2 9.4 0 


-0.367 


5 J287 c 


.4.394 


1.00 28.65 


-1.787 . 


6.404 


.5.751/ 


1.60 28.11 


-0.752/. 


6.872.i 


.6.674 


1. 00 . 28 . 19 


-1.399 


7.563 


7.879 ' 


1.00 27.89. 


0.24 9 


5.826 


7,166 


1.00 27.95 


1.4 54 


6.056 


.7.117 


1. 00.. 28.65 ^ 


-0.239 


4.693 


7.656 


1.00 27.93 : 


0.662 


3.659 


8.158 


.1.00 27.76 


-0.141 


2.524 


8.798 


1.00 28.60 


-1.049 


2.984 


9.947 


1.00 29.56 " 


-1,680 


1.775 


10,615 


1.00.28.94 


-0.245:. 


3.797 . 


10.957 , 


1.00.29.94 .• 


1 . 566 


3.116 ; 


7. 053 


1. . .00 27.53 


2.731 


2.779 .. 


7 , 2 97 


1.00 25.35 



wo 01/90301 

ATOM 1940 . N THR A 266 
AAAA 

.: ATOM 1941 CA THR A 266 

AAAA 

. / , . ATOM 1942 CB THR A . 266 
AAAA 

ATOM 1943 OGl THR A 266 

• 1944 CG2 T|1R A 266 . 

AAAA 

ATOM 1945 C • THR A 266- 

AAAA ■ ■ 
; 1946 P THR A 266 

1947 N , VAL A 267 .. 

AAAA 

■ ATOM 1948 CA VAL A 267- 

. ■ . ATOM 194 9 CB VAL A 267 . 
AAAA 

ATOM .1950 CGI VAL A 267 

' AAAA • • 

ATOM 1951. CG2 'VAL A 267 

■ ^ ' 1952 C VAL A 267 

AAAA 

ATOM .1953. 0 VAL A 267 

AAAA 

ATOM.- 1954 .N SER A 268 
' ■ - AAAA 

' atom 1955. CA SER A 268 : 

AAAA - . 

• ■• ATOM 1956 CB. SER A 268 . 

AAAA 

•.. ATOM • 1957, . OG SER A. 268. 

. . 'aAAA . ■. , „ neza ' 

atom 1958 C; SER A 268 

AAAA 

ATOM 1959 O . . SER A 268. . 
AAAA ' . . 1 ■ 

- ■: v: ATOM 1960 N . GLU A 269 , 

• -■ .. "'atom . 1961 CA GLU. A 269, , 
' . AAAA 

ATOM ■ 1962 ,GB GLU A 269 
AAAA 

ATOM 1963 CG GLQ A 269 ; 
AAAA 

ATOM 1964 CD GLU A 269 
AAAA 

ATOM 1965 OEl GLU A 269 

AAAA 

ATOM .19.66 0E2 GLU A. 269 
AAAA 

ATOM 1967 C GLU A 269 
AAAA 

ATOM 1968 ,0 GLU A .269 , 

AAAA 

ATOM .1969 .N .ILE A. 270 - , 
AAAA ' ' 

• ATOM 1970 . CA ILE A . 270.-.. • 

* AAAA 

ATOM 1971 CB ILE. A 270 
AAAA 

ATOM 1972 . CG2 ILE A 270 
AAAA 



PCT/USpi/llSOO 



1.026 3.043 5.841 i:0.0.27.19 

1.778 2.553 4 . 689 1 ,00 27 . 20 , . 

0.859 2.383 3.455 . 1 . 00 .27 . 48 . 

-.0.066 i:315 3.697 1.00 27.63 ; 

i:683 2.059 2.202 1.00 27.00 

2.916 -. 3^507 4.341 1.00 27.11 :■ 

' 4-036 -.3.072 4.070 1.00 26.97 ^ 

.2:631 .. 4.806 4.352 1.00 26..63 / ■ 

3:649'? 5:806 4..048 1.00 27.06 ^7 

3.044; 7.236 4.052 l.OQ 26.30 '. 

4.146', 8.289 .4.011 1.00 26.39. 

2.118 7.398 2.851 i. 00 25.02;., 

4.809 5.730 , 5-044 1,00 28.55 

5 973 5:806 .4.653 1.00 28.56 . 

,4,495 . 5.581 , 6.329 1 . 00-.28 . 38 ■ . 

5:537 .5,492 7.351 1.00 29.48 .; 

: 4:915 .5,522: . 8.753 1.00 29.48 

■■ 4;2n';^.ii?68. .'>:Q03; i:.oo;30.64... 

6.'348; -4.208^ 7.179; 1.00 28..97; ^ 
7^557 ■' 4.18il\.-7. 399 .l,00.-30.^^^^^^^^^ 

■ 5.663 3.146 • ;6.785 :l.;00;.2e,87 ^: 

• 6,28^ 'M^ 

• 5,189 ;-^.:821;.' 6.328 .1.00 29.82 
5:^62 -0:594 .6.185 .1.00 31.86 

4- 508 -1-562:; 6:155' "1:00 31.85 ' 
3:995 ; -1.917 7.239 1.00 32.48 . 
4:100 -1.956 5.048 l.OO ■30.84 . 
. 7.263 . 1.910 5.394 1.00.29.59- 

■ 8.355 1.33.2 . 5.441 1.00 29..11 
6;867.^ 2;616; 4.340 1.0.0 27.88 

. ^■l^lll ■ 2:763 ': :3;158: 1.00 28.64 
; 6:968 3.520 : .2 :028 ; 1 .■00..28-. 20 
7/948 3:931 ■ 0.940. 1. 00 28.68. 

- 95 ■ - '■■ - . ■'. 



wo 01/90301 

ATOM 1973. CGI ILE A 270 

AAAA ■ . . /: ■■ 
ATOM 1974 CDl ILE A 270 ' 
. AAAA 

• ATOM . 1975 C ILE A 270" 
AAAA 

ATOM 1976. 0 ILE A 270 
AAAA 

ATOM 1977 N ALA A 271 . 
AAAA 



ATOM 


1978 


CA 


ALA A 271 


AAAA 








ATOM 


1979 


CB 


ALA A 271 


AAAA 








ATOM 


1980 


,C 


ALA A 271 


AAAA 








ATOM 


1981 


0 


ALA A 271 


AAAA 








ATOM 


" 1982 


N 


ALA A 272 


AAAA 








ATOM 


1983 


CA 


ALA A 272 


AAAA 








ATOM 


1984 


CB 


*ALA .A 272 


AAAA 








ATOM 


1985 


C 


ALA A 272 


AAAA 








ATOM 


1986 


0 


ALA A 272 


AAAA 








.ATOM 


1987 


N 


ALA A 273 


AAAA 








ATOM 


1988 


CA 


ALA A 273 


AAAA 








ATOM 


1989 


CB . 


ALA A 273 


AAAA 








'ATOM 


1990 


C 


ALA A 273 


AAAA 








ATOM 


1991 , 


0 


ALA A 273 


AAAA 








ATOM . 


1992 


N 


GLY A 274 


AAAA . 








ATOM 


1993 


CA 


GLY A 274 


'AAAA 








ATOM 


1994 


C 


GLY A 274^ 


AAAA 








ATOM 


1995 


0 


GLY A 274 



AAAA 

ATOM 1996 N LEU A 275 
AAAA 

ATOM 1997 CA LEU A 275 
AAAA 

ATOM 1998 CB LEU A 275 
AAAA 

ATOM 1999 CG LEU A 275 
AAAA 

ATOM 2000 CDl LEU A 275 
AAAA . . 

ATOM 2001 CD2 LEU A 275 
AAAA 

ATOM 2002 C LEU A 275 
AAAA 

ATOM 2003 0 LEU A 275 
.AAAA ■ 

ATOM 2004 . N PRO A 276 
AAAA ; 

ATOM 2005 CD PRO A 276 ' 
AAAA • 



^ PCTAJSOl/11506 
5.845 2.646 1.461 1.00 28.04 
6.318 1.366 ' 0.805. 1.00'3b.ll 
8.978 3. 53'2 3.522 1.00 28.84 
10.076 3.194 3.075 1.00 28.96 
8.818 4.568 4.340 1.00 28.51 
9.952/ 5.374 4.768 1.00 28.7 9 
9.462 6.576 5. 572 . 1- 00 28 .12 
10.918 . 4.530 5^603' 1.00 29:26 
12.136 4.575 5.394 1.00 29.35 
10,370 3.755 6.534 1.00 28.79 
11,187 2.904 7.397 1.0029.79 
10.301 2.207 8.430 1.00 29:28 
11.957 1.872' 6.566 1.00 30:22 
13.102 1.539 6.876 1.00 29.36 
11.327 . 1,377 5.503/ ifoO 30.03 
11.961 0.394 4.628 1.00 30.65 
10.914 -0.306 3.782: 1.00 29.48 
13.005 1.041 3.720 1.00 31.4 5 
13.803 0.34 6 3.090 1.00 31.8 7 
12.998 2.368 : 3.662 1.00 31.20 
: 13.937; 3.078 2 . 814 ; 1^00 :32 . 26 . 
I3/725 2.683 1.362 i.od 32:80 
14.652 2.226 0.692 1^00 33.38 
12.501 2.862 0.873 1.00 32.88 
12.169 2.494 -0.497 1,00 32.70 
il.266 1.262 -0:502 1.00.32.79 
11.869. -0.138.-0.431 1.00 33.70 
10.762 -1.133 -0.114 1.00 33.69 
12.538 -0.484 -1.762 1.00 32.25 
. 11.479 3.568; -1.324 1.00 33.39 
: 10.638 : 4.320 / -0.819 1 . 00:: 32 .'4 8: 
11.835 3.654. : -2.617 l.QO 32.76 ''. 
13.022 . 3.p.48 .- -3.244 1 .00 32.'59 



wo 01/90301 



^ PCT/USOl/11500 



ATOM 

AAAA 
. ATOM 

AAAA 

ATOM 
. AAAA. 

• ATOM 
AAAA 
ATOM 
AAAA 

. ATOM 
. AAAA 
ATOM 

■ • AAAA" 

ATOM . 
... AAAA 

. ATOM 
. AAAA 
ATOM 
AAAA 
ATOM . 
AAAA : 
ATOM . 
AAAA 
^ ■ ATOM 

. AAAA ■ 
ATOM 
AAAA 

, ATOM 

• AAAA 
. : . ATOM . 

' AAAA 
■. ATOM . 
' AAAA 
ATOM 

;;;v' .v'aaaa 

'} . ATOM 
AAAA 
• : ATOM 

■ AAAA • 
\ ;: ;AT0M " 
. ' '.,AAAA 
; - .ATOM 
" ' K . AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
. ATOM 

■ ; ■ AAAA 

ATOM 
AAAA 
ATOM 
: . AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
:• = ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
. : AAAA 
ATOM 
, . AAAA 



2006 
2007 
2008 
2009 
2010 . 
2011 
2012 
2013 
2014, 
2015 
2016 
2017 
2018 
.2019 
2020 
2021 
2022 

2023 . 

2024 \ 

2025 : 
. 2026 

• 2027 
.2028 
2029 
2030 
2031. 
^2032 
2033 
2034 
2035 
2036 
2037 
2038 



CA PRO A 276 
CB PRO A 276 
CG . PRO A. 276 
C PRO A 276 
O PRO A 276.. 
N ALA A 277- 
CA ALA A 277 .. 
CB ALA A 277 \ 
C ALA A 277 
ALA A. 277 
' N LEU A 278 ■■. 
CA 'leu a 278 
•CB LEU A 278. 
CG LEU A 278 
:CD1 LEU A 278 
: CD2 LEU A 278 . . 

C LEU A 278 ; 
^O: LEU A 278 
N . : PHE A .279 
.CA . PHE A 279 
-CB ^ PHE; A 279 
CG ,.PHE A 27 9. 
GDI PHE A 279 • 
;;CD2 PHE A 279. . 
CEl PHE A 279 
CE2. PHE A 27 9 
CZ PHE A 279 
C^ PHE A 279 : 
0 PHE A 279 
N •; . VAL A .280 
CA VAL:A 280. 
CB VAL A . 280, 
•CGI VAL A. 280 



11.221 
12.049. 
13.383 
. 9.794 
9.531 
8.864 : 
. . 7- 504 ^ 
6.7 64 ; 
: 6v722. 
.6-948; 
5.809 
4.928 
4 .884 
.4.135 
. 4.770 . 
4.181 . 
;\ 3.576-v 
; 2.887 / 
3.218\ 
1.964;;; 
2.051; 
2:948,;* 
3.96i; 
. 2.751 
. 4.765' 
3.549 
.4.555. 
0.765. 
., 0.790 
-0.281 
-1.523 
-1.867 
-3.196 



4.636 
4.510 , 
4.072 
4.143 
2.936. 
5.049 
4,604. 
•4.558 
5.4 50 . 
6.652 
4.796 
5.476 
4.758 
5.52 6 
6.895 
4.756 
; 5.375 
4.357; 
.6.424 

r 6.447 

'7.460, 
7.033' . 

7.870;.; 

5.817 . 
7.506 
5.439 
6.286 
6.773 
7.719 
5.968 
6.161 
4.92.4; 
5.122 



-3.513 
-4.791 
-4 .296 
.-3.722 
-3.651 
-3.976 
-4,180. 
-2,842 
.-5,163 
-5,295 
-5.8.65 
-6.796 
-8.146 
-9.241 
-9.412 
-10.543 
-6.101 
.-6. .197 
-5.369 
;-4.633 
-3.489.. 
-2.353 
-1.902 
-1.710 
-0.821 
-0.630 
-0.186 
-5.508 
-6.294 
-5.367 
;-6.101^ 
-6.954 
-7.661. 



1.00 32.07 
1.00 32.16 
1.00 ,33.28 .' . 
1.00 31.63 
1.00 30.32 . 
1.00 31.27 ;. 
1.00,30.99 " 
1.00 30.7 5 
1.00.30.92; 
1.00 32.61 - 
1.00 31.01 ; 
1.00" 31 r 08 
1.00 31.98 
1.00 32;77 
1.00 34 .58 ■' 
1^00 31.93 . 
1.00 30.98 
1.00 31 .03 ' 

1,00 30.8,4 .; 

1.00 29,87 
1.00 .29 . 31 
1..0b '26.8 6 ■ 
1.00 27.25 
1.00 26.40 
1.00 27.90 

V •• ■ 

1.00 ?5.57 
1.00 25.90 
1.00 30.70 
1.00 30,85 
1.00 31.2 3 
1.00 32.57 
1.00 33.1:2- 
1.00 32.63 



wo 01/90301 



ATOM 
AAAA 
. ATOM 
■ AAAA 
ATOM 
. AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
• AAAA. 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
" AAAA 
ATOM 
AAAA 
ATOM . 
AAAA 
ATOM. . 
AAAA 
ATOM 
. AAAA 
ATOM 
- AAAA 
ATOM 
AAAA 
■. ATOM 
AAAA 
ATOM . 
AAAA. . 
ATOM . 
AAAA ■ 
;i ATOM : 
"• AAAA ; 
^ ATOM 
AAAA 
ATOM ' 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA. 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM / 
AAAA 
ATOM - • 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 



2039 
2040 
2041 
2042 
2043 
2044 
204 5^ 
204 6 
204 7 
2048 
204 9 
2050 
2051' 
2052 ; 
2053. 
■ 2054 
2055. 
2056-'! 
2057 \ 
20SS/. 
2059 
2060 
2061 . 
2062 
2063 
2064 
2065 
2066 
2067 
2068 
2069 
2070 
2071 



CG2 VAL A 280 
C VAL A 280 
O VAL A 280 
N PRO A 281 
CD PRO A 281 
CA PRO. A 281 • 
CB PRO A 281 
CG PRO A 281 
C PRO A 281 
0 PRO A 281 
N PHE A 282 
CA * VhE a 282 
CB - PHE A 282 
:CG PHE A 282 . 
CDl PHE A 282 
CD2 PHE A 282 
CEi PHE A 282 
XE2: PHE A 282 ■ 
CZ, PHE A 2.82 ' 
C V PHE A 282' • 
O PHE A 282 
N GLN A 283 
CA GLN A 283 
CB GLN A 283 
CG .GLN A 283 ; 
CD GLN A 283 
OEl GLN A 283 
NE2 GLN A 283 
C GLN A 283 
O GLN A 283- 
li HIS A 284 
CA HIS A 284 
CB HIS A 284 



. PCT/USOl/11500 
-0.768 4.688.. -7.979 .1.00 33.54 
.. -2.598 : .6..394 r5.036 1.00 33.4 6- 
-3.320 5.478 -4.643 1.00 32.49 
-2.695 .7.640 -4.54 6 1.00 34.67 
-1.917 8.789 -5.036 .1.00 34/47; 
. -3.652 8.061' -3.518 i:00 36:79 
..-3. 475 9.578 -3.478 1.00 36,20 
-2.060 9.772 -3.909 1.00 36.53 
-5,097 ;7.676 -3.801 1:00 38.44 
-5.564 , 7.763 -4.936 1.00 38.62 ■ 
-5.800 7.237-2.763 I. 00 41.21 
-7.206 6.887 -2 . 910 . 1 .00 44 . 31 
-7,722 6.169 -1 . 664 1 . 00 45 . 63 
-9.142 5.697 -1.785 ' 1.00 47.68 : 
: -9.452, 4.570-2.542 1. 00 48.21, 
-10.176> 6.387:: -1.156 1,00 48.55 
-10 .772 ; 4 . 13 6 ; ■ -2:. 673 1.00 = 49^11- 
^11. 501 ^'^^ 5. 963 : -1.280 : 1. 00 4 9. 07 
-11.799 4.833.-2.041 1.00 48,80 
-7.908 8.233 : -3.052 1.00 45.26 
i -7.720 9.121 -2.224 : IvOO 45.48 ' 
-8,706 8.387 -4.101 1,00 47.00 V 
-9.399 9.648 -4.339 1.00 48.78 . 
-9.958 9.677; -5.768 1.00. 4 8.98 
-10.606 11.000 -6.170 1.00 .50.07 
-9.64 9-12,179 -6.082 1.00 50.05 
-9.206 12.556 -4.997 1.00 50.12 
-9.321. 12.762 -7.230 1.00 50.62 
-10.519 ■• 9.918 -3,335 Vi. 00 49.60 
-11.317- 9.035 ;-3. 018 iVoo '4 9,68 
-10,558 ■ llilSl- , -2.833 I.60 50V76 ■ ': : 
-11,570 11.579 -1.875 1.00 51.60 o' 
-11. 329 :iO. 918, -0.515 L.OO^ 52:12 ' ^ 



PCTAJSOl/11500 

WO 01/90301 ' 



ATOM 


2072 


CG 


HIS A 284 . 


-12.436 


11.140 ' 


0.469 . 


1.00 .52,63 


AAAA 
ATOM 


2073 


CD2 


HIS; A 284 , 


-13.327 , 


10.280 . 


1.017 


1. 00 52 ,98. . 


AAAA 
ATOM 


2074 


NDl 


HIS A 284 


-12.733 


12.381 . 


.0.991 . 


1.00. 52; 98 


AAAA 
ATOM 


2075 


CEl 


HIS A 284. 


'13.758 


12.276 


1.817; 


1.00. 52.69 


AAAA 
ATOM 


207 6 


NE2 


HIS A 284 


-14.138 


11.011 


1.851 


1.00 52.96 


AAAA ' 
ATOM 


2077 


C 


HIS A 284- 


-11. 497 


13.098 : 


-1.7 45 


1.00 .52,04 : 


AAAA • 
ATOM . 


2078 


0 


HIS A 284 


-10..451 


13.697 


-2.000 


1. 00 52.03 


AAAA 
ATOM : 


207 9 


N ■ 


LYS A 285 


-12.604 


13.719. 


-1.347 


1.00 52.27 ; 


AAAA . 
ATOM " . 


2080' 


CA 


LYS A 285 


:-12.653 


15.171 


-1.210 . 


1.00 52.70 


AAAA 
ATOM 


2081 . 


CB 


LYS A 285 .: 


-14.018 


15.604 . 


-0 .6.69 . 


1.00. 53.61 


AAAA 
ATOM 


2082 


CG 


LYS A .285 


-14.256 


17.111 


-0.701 


1.00 55.17 


AAAA 
ATOM 


2083 


CD' 


LYS A 285 


-14.503 


17.634 


-2.122 


1.00 56.00 


AAAA 
ATOM 


2084 


CE 


LYS A 285/ 


-13.244 


17.625 


-2.984 


1.00 56. 62 


AAAA 
ATOM 


2085 


NZ 


LYS A 285 ^ 

■ J ' . . . ■- 


-13.513. 


18.075 


-4.383 


.1.00 56.60 


AAAA 
ATOM 


2086 


C 


LYS A 285. 


-11.552 


15.746 


-0.319 


1.00 52.35 


AAAA 
ATOM 


2087 


0 


LYS A 285 


-10. 988 


16.800; 


-0.619-' 


1.00 .51.- 96 


AAAA 
ATOM 


2088 


N 


ASP A .286 . . 


-11.246 


15.054 , 


0.773 


1.00 51,71 


AAAA 
ATOM 


2089 


CA 


ASP. A 286 


.. . -10.218 


15.521 


1.693 


1. 00 51.34 


■AAAA 
■ ATOM 


2090 


CB 


.ASP- A 286 


-10.405. 


14.869 


3.067 


1.00 .53.33 


AAAA 
ATOM 


2091 


CG 


ASP A .286 . 


. -10.003 


13.403. 


3,083 . 


1. 00 55.00 


AAAA 
ATOM ' 


2092 


ODl 


ASP A 286. 


; : -10.412' 


12.64 8: 




.1. 00. 56.57 


. AAAA 
i-ATOM 


.2093 


0D2 ASP A 286 


:. -9.280 


1L3.ci04- . 


• 4.0.18 


l.Ob 5.6.. 62. 


AAAA 
ATOM 


. 2094 


"C ". •' 


ASP A 286 . 


-8.817; 


.15.2.30.- 


1.164 


1.00 4 9.69 


■ AAAA 
ATOM 


.2095 


0 


ASP A 286 


. . -7.840 


15.829 


1.'616 


• l!g0 49.71 


AAAA . 
ATOM 


2096 


N ; 


ARG A 287 


-8.724 


:,14.315^ 


0.203. 


l.bo 47.93 


AAAA 
ATOM 


20 97 


CA 


ARG A 287 . 


-7.4 36 


... 13.944 


.'-0..380 


1.00 ;45.79 


AAAA 
ATOM 


2098 


CB 


ARG A 287 


-6.84 8 


15.121- 


-1. 156 


1.00 45, DO 


n n R Zi 

ATOM 


2099 


CG 


ARG A 287 


. -7.744 


15.660 


-2 . 251 


1 Art A d QI 
1 . OU 4 3 . O ' 


ATOM 


2100 


CD 


ARG A 287 . . 


-7.172 


. 16.949 


-2 . 301 


1 AC 1 C, 
1 . U"U 4 D. / J 


AAAA 
. ATOM 


2101 


. NE 


ARG A 287 


- -5.999 


16.724 


-3. 637 


1.00 4o.ZU 


ATOM 


2102 


CZ 


ARG A 287 , 


. -4.981 


,17.57 3 


. -3.733 


1.00 46.22 


AAAA 
ATOM 


2103 


NHl ARG A 287 


. -4.-936 


-18:702 


/ -3.037 


: 1.00 4 6.26 


AAAA 
ATOM 


2104 


NH2 ARG A 287 


-3.962 


17,. 297 


;-4.533 


. I.PO 4 6.42 



AAAA 



wo 01/90301 



ATOM 


2105 


C 


ARG A 287 


AAAA. 








Atom 


2106 


0 


ARC A 287 


AAAA. 








.ATOM 


' 2107 


N 


GLN A 288 . 


AAAA 








ATOM 


2108 


CA 


GLN a 288 


AAAA 








ATOM 


2109 


CB 


GLN A 288 


• AAAA 








ATOM 


. 2110 


CG 


. GLN A 288 . 


AAAA 


■ 






ATOM 


2111 


CD 


GLN A 288 . 


AAAA 








. ATOM 


2112 


OEl GLN A 288 


AAAA 








ATOM 


2113 


NE2 GLN. A 288 


AAAA 








ATOM 


2114 


r* 




AAAA 








ATOM 


2115 






AAAA 








ATOM 


2116 




AAAA 








ATOM 


2117 


CA 




AAAA 








ATOM 


2118 


CB 




AAAA 








ATOM 


2119 


m 




AAAA'^ 








■ATOM 


2120 


CD 




AAAA 








ATOM 


2121 


OEl 


GLN A 28 9 


AAAA 








ATOM 


2122 


NE2 


GLN A 289 • 


;AAAA 








ATOM 


2123 


C 


GLN A 289 


AAAA 








ATOM 


2124 


0 • 


GLN A 289 ' 


AAAA 








ATOM " 


'2125 


N : 


TYR A 290 


AAAA 








ATOM . 


2126 


CA 


TYR A 290 


AAAA - 








ATOM 


2127 


CB 


TYR A 290 


AAAA 








. ATOM • 


2128 


CG 


TYR A 290 


AAAA 








ATOM 


2129 


CDl 


TYR A 290 


AAAA 








ATOM 


2130 


CEl 


TYR A 290 


PlPJKA 








ATOM 


2131 


CD2 


TYR A 290 


AAAA 








ATOM 


.2132 


CE2 


TYR A 290 • 


AAAA 








ATOM . 


2133 . 


CZ 


TYR A 290 


AAAA. 








ATOM * 


2134 


OH 


TYR A 290, 


AAAA 








ATOM 


2135 


C 


TYR A 290 


AAAA 








ATOM 


.2136 • 


b 


TYR A 290 


AAAA 








ATOM 


2137 


N . 


TRP A 29r . 


AAAA 









. PCT/USpl/11500 



-6.464 


13,533 


0.722 


1. 00 .4 4 .13 


-5,279 


13.870 


0.685 


liOO 4 3.87 


-6. 975 


12.804 


1.704 


1.00 42, 92 


-6.157 


12.359 


2.824 


1.00 42.41 


-6.955 


11.395 


3.704 


1.00 42.02. 


-6.226 


10.. 947 


4.958 


1.00 41.95 


-7.033 


9.951 


. 5.7 66 


.1.00 42.04 


-7 . 356 


8.860 


5.288 


1.00 41.14 


-7.369 


. 10.322 


6.997 


. 1.00 41.32 


-4.867 


11.682 


2.372^ 


1.00 41.36 


-3.772 


12.113. 


2.734 


1. Op 41.61 


-4.999 


10.626 


1,575 


1.00 41,32 


-3.835 


9.886 


1.105 


1.00 40.21 


-4 .267 


8.678 


0.280 


1.00 39.57 


-5.126 


7.703 


1.068 


1.00 37.69 


-4 .976 


6.274 


0.595 


1.00 37.80 


-4.422 


.6.014 


-0.475 


1,00 35.48 


-5i478 


5.337; 


1.388 


1.00 36,57 . 


-2.862- 


10.744 ; 


0.318 


.1.00 .4 0,38 


-1.661 


10.4 69;, 


0.30i: 


1.00 .. 4 0.11 


-3.373 


11.782 ; 


-0.335 


.1.00 4 0.27 


-2.504 


i2.678 


-1.081 .: 


1.00 39.93 


-3.316 


13.715 


-1.860 : 


1.00 41.72 


-2.473 


14.873 


-2.352 


l.qO 43.41 


-1.590 


14.716 


-3.421 


1.00 .44.44 


-0.764 


15.763 


-3.836 


1.00 45.65 


-2.513 


16.109 


-1.709 


1..O0 4 3.91 


-1.695 


17.161 • 


-2.111 


1.00 45.19 


-0.821 


16.981 


-3.174 . 


.1.00 46.54 


0.003 


18.014 


-3.566. 


,1.00 4 7.98. 



-1, 604 . 13.399 -0/08-5; i:; 00 39.33 
-0,396 13.529 .;-0.296 ,1.00. 39.19 ' 
-2.202 13.871 .1.005 1,00 38.32 
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ATOM 2138 CA TRP A 291 

AAAA 

ATOM 2139 CB TRP A 291 

ATOM 2140 CG TRP A 291 . 

AAAA . oQi 

ATOM 2141 CD2 TRP A 291. 

AAAA' 

ATOM 2142 CE2 TRP A 291. 

AAAA 

ATOM 2143 .CE3 TRP A 29i; 

• AAAA . ■ 

ATOM 2144 CDl TRP A 291 . 

AAAA . . . ^ : 

ATOM 2145 NEl TRP A 291 

AAAA' 

ATOM . 2146 CZ2.TRP A 291 
AAAA 

. ATOM 2147 CZ3 TRP A 291. 

AAAA • ■ 

ATOM - 2148 .CH2 TRP-. A 291 

AAAA • ' • » 

ATOM 214 9 . C" 'TRP A 291 . 

AAAA 

. ATOM ...2150 . O TRP . A 291 

AAAA ■ ■ ■ ■ 

ATOM 2151 N ASN A 292 

AAAA ■ 

. ..ATOM .2152 . CA.. ASN-A.292 

^" "• ■ ■' AAAA 

.ATOM 2153 . CB ASN A 292 - 

■ •■' PlAAA 

, / ATOM : . ...2154 CG' . ASN A; 2:92- : 

• ■■ ' ' AAAA " ' ■ 

ATOM 2155 ODl ASN- A 292 , 

' AAAA 

ATOM 2156 Np2 ASN . A ,2 92- . 
AAAA 

< : ATOM 2157 C ASN. A 292 
AAAA 

"V.ATOM -^ISS. O . ASN A 292, 
K . '*' 'AAAA 
S!;; /,' ATOM 2159 3N; ALA A 293 
AAAA 

ATOM 2160 , CA ALA A 293 
• AAAA 

ATOM 2161. .CB ALA A -293. 
AAAA 

ATOM. 2162." C ALA A 293 
AAAA ■ ■ ' 

ATOM 2163 0 ALA A 293 
AAAA 

ATOM 2164 . N LEO A 294 

AAAA 

ATOM 2165 .CA LEU A 294 

AAAA 

ATOM 2166 CB LEO A 294; 
AAAA 

ATOM. 2167 CG LEU A 294 
AAAA 

ATOM -2168, CDl LEO A 294 
AAAA ■ 

ATOM 2169; ;CD2 LEO A 294 

AAAA ' ' 

ATOM 2170-.'.C LEO A 294 
AAAA 



PCT/OSOl/11500 



-1.451 14.585 2.025 1.00 37.84 

-2.409 15.307 2.979 l-pO 37.98 

-3.21i:. 16.366 2.286 1.00 39.40 

_2.721 17.612 1.778 1.00.39.83 

-3.810 18.270 .1.162 >. 00 40.18 

-1..467,. .18.238. ' 1.781. 1.00 40,97 .. 

-4.540 16.319 1.969 1.00 38.96 

.-4.908 17.459 .1^294 1.00 39.51 
-3.684.; ;i9.525. . 0,554 ^ 1.00.:40.53 ' 
-1.340 19.488 :• ' 1.177 1.00 41.40 

-2.446 20.116 0.572: l.QO- 40.92 

-0.506 13.680 2.803 1.00 36.79 

• 0.515 14.141 3.306 1.00 36.64 

-0.841;. 12.397, 2.907- 1.00 36.82 

. 0.030.. 11.467 , 3,619 1.00 .37.08 

-0.658.-. 10.116 ..3.842 1.00 36.47 

--1 .'841 .10.203 \ 4.783 ..1.00.3J;02 

.usii "11:104: : 5.618, i.po .35:.8;8 

-2.757' . 9.248 4.667 1.0.0 35.2 6 

1.302:. 11:246. .2.893 i.op 37.41: 

: 2.402 "ll.l70V:3.353^1.po; 36^ 

; : ia38;':ii^i66 ;.^ 

;\ 2.253C10.936: 0.567 1.00 38.64:. 
: . 1.729 10.343 -0.737 1.00 37.83 
.••. :3: 085 .12. 17 6 . 0.267 1,00 39.51 
4.311".; 12.094. 0.158 l.OO 39-51 
.. " ,- 2.422.' 13. 321. .0. 137 . 1 . 00 40 . 40 
: 3;i01 .14.575 :.-0.1..69 .i:00.40.96 
. . 2. 166. ",15 757 .. 0..10i 1. 00 41.41 
. . 2.666 ... 17.155 -0 . 272 . 1 .00 . 41 . 36 
. 3^231 M.7 .168 .-1.688 .1..00'41.61 
1.510 18.136: -0;147" .;i:66.41.60 
. 4.419 .14'.762 0.585 -..l.OO 42.04 
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r\ i UrJ 


9 1 "7 1 


o 


LhU A 294 


r\jrxe\r\ 








e\ I UrJ 




KT 


' OOO A DOC 

rKU A 29-} 


r\M/vr\ 










9 1 "7 T 


CU 


rKU A 295 










1 UM 


917 4 


LA 


DDO A one 
rKU A 295 


A AAA 








ATOM 




OQ 


ODO A O ft C 

rRU A 29d 


■ - A AAA 








ATOM 


9 1 7 


oo 
Lo 


ODO A one 
rKU A 295' 


AAA A 








ATOM 






O D O A O ft C 

PKU A 295 


AAAA 








ATOM 




U 


OD/~\ A one 

PRU A 2 95 


AAAA 








ATOM - 


9 1 7 Q 


- KT 


T m A o ft ^ 

LdU a 29.0 


'AAAA 








. AiUM • 




CA 


LEU A 296 


& A B n 
AAAA 








ATOM 


9 1 Q 1 


OQ 


T r»f 1 ' A o ft ^ 

Li£U A 29d 


AAAA 








a TOM 




, CG 


L£U A . 296 - 


A a TV a 










9 1 O 7 




T m A o ft ^ • 

L£U A 296 


a & a a 








ATOM 


£ X 0 4 




T crt a 9 Q £ 


AAAA 








A T/^M 

AlUM 


9 1 Q C 


G 


LEU A 296 


AAAA 








■ ATOM 




0 


LEU A 296 


AAAA 

AAAA 








ATOM 


, 2187 


N 


GLU A 297 . 


A-a a a 
AAAA. • 








.'ATOM 


2188 


CA 


GLU A 2 97 .;• 


AAAA 








ATOM 


2189 


CB 


GLU A 297 


AAAA- 








ATOM . 


2190 


CG 


GLU A 297 


AAAA . 








ATOM 


2191 


CD 


GLU A 297 ' 



ATOM. 2192. OEl GLU A 297 
AAAA 



ATOM 


.2193 


0E2 


GLU 


A 


297 


AAAA 












ATOM 


2194 


C . 


GLU 


A 


297 


AAAA 












ATOM 


2195 


0 


GLU 


A 


297 


AAAA 












ATOM 


2196 


N . 


LYS 


A 


298 


AAAA 












ATOM 


2197 


CA 


LYS 


A 


298. 


AAAA 












ATOM 


2198 


CB 


LYS 


A 


298 


AAAA 












ATOM 


2199 


CG 


LYS 


A 


298 


AAAA 












ATOM ' 


2200 


■CD . 


LYS 


A 


298 














ATOM 


2201 


. CE 


LYS 


A_ 


298\ 


AAAA 












ATOM 


2202 


N2 


LYS 


A 


298 


AAAA ' 












ATOM 


,2203 ' 


C 


LYS. 


A 


298 


AAAA 













' ^ PCT/USOl/11500 
5.404 15.228' 0.013 1.00 42.14 
4.459 14.401 1.877 1.00 42.80 
"■. 3.351 .14.022 . 2^772 liOO . 42.95 
5.706. .14.560 . 2.634 1.00 43.42 
.5.336 14.032 4. 015 1 , 00 4 3 . 51 
3.889 14.406 4.128 1.00 43.40 
.6,900 13.813 2.022 1.00 44.05 
. 8.007 14.34 9 1.957 1.00 4 4.17 
\; 6.682 12.577 \ 1.581 1.00 4 4.41 
7.766 11.800 0.980 1.6o/45.13 
• . 7.373 10.324 0.852 l.OO 4 4.54 
7.424 9.484 .2.130 1.00 44.46 
6.951 8.069 i;840 . 1.00 43.91 
; 8.844 9.469 . 2.667 1.00 44.76 
8:i51 12.346 -0.391 1.00 45.53 
. 9.333 .12.406 -0.732 1.00 45.28 
' ■■<■ 7 . 155* 12 . 747 -1 . 174 1 . 00 4 6. 35 
7.421 ; 13.291- -2.502 1.00 47.94 
'6.113 ; 13.563 -3.251 i:00: 48.43 
: 6.306 14.349' .-4.544 1.00 49.91 
5.014 :.;i4..543 -5.318 1.00 51.34 
. 4.562 13.586 . -5. 98r: 1.00 51.89 
4.446 '15.655 -5.257.' 1.00 52.41 
8.225 14.579 . -2.393 .1.00 48, 46 

V '9. 155 : 14.806 -3.165 1.00 4 8.78 
. .7,860 15.421 -1.4 31 1.00 49.07 

8.556 16,685 -1.226 1.00 49.76; 
.7.914 .17.468-0.077 1.00 50.85 

V 8.644 18.753 0.277 1.00 52.14 
8.032' 19.429 1.4 92 / 1.00 53,4 4 

■ 8.8*20' 20.675 1.882 . 1 .00. 53 . 80 . ' 
-.8.281 21\309. 3.116 1.00 54.32. 
10.022- 16.420 -0. 908 . 1.00 49.36 .. 
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ATOM 2204 0 LYS A 298 

AAAA 

ATOM 2205 N ALA.A.299- 
AAAA ' 

ATOM .2206 CA ALA A 299 
AAAA - ■ 

. ATOM 2207 CB ALA A 299 
AAAA 

ATOM. 2208 C ALA A- 299 
AAAA 

ATOM 2209 0 ALA A 299 ■ 
AAAA 

ATOM 2210 N GLY A 300. 

AAAA 

■ ATOM 2211 CA GLV A 300 

2212 C GLY A 300 

2213 O GLY A 300 

ATOM 2214 N • ALA A 301 

AAAA ■ • • 

ATOM 2215 Ck 'ALA A; 301 

AAAA 

ATOM ^2216 CB ALA A 301 . 

; ^ 2217 C ALA A 301 

.. ATOM ■ 2218 .0 • ALA A 301 
;V 2219 N ALA A 302 

AAAA 

ATOM 2220 CA.. ALA A 302 ; 

■. :J?5m 2221 ' CB • ALA-A 302 . 

ATOM 2222 C . ALA A 302 
AAAA 

• : ■■ ATOM - . 2223 .0 ALA. A 302 
AAAA 

: .: • V. ATOM • 2224 ; N y LYS . 

v'AAAA ■ .;■ ■ 

-ATOM, .;2225 CA LYS A 303 

» AAAA ' 

ATOM 2226 CB " LYS A 303. 

AAAA 

ATOM 2227' CG' LYS A 303 

AAAA ■ 

ATOM 2228 CD. .LYS A- 303 

AAAA 

ATOM 2229 CE LYS A 303 

AAAA 

ATOM 2230 NZ LYS A 303 

AAAA n 
ATOM 2231 C LYS A 303 

AAAA 

ATOM 2232 0 : LYS A 303 
AAAA 

ATOM . 2233 .N . ILE. A 304 
AAAA 

ATOM 2234 CA. ILE A 304 
AAAA 

ATOM 2235 ' CB ILE A 304 

AAAA 

ATOM 2236 CC2 ILE A 304 
AAAA 



PCT/OSOl/11500 
10.904 17.180 -1.305 1.00 50.01 . ■. 
.10.275-. 15.335 -0.188 1. 00 48.67 
.11,635 ,14.975 . 0.182 1.00 47.48 
' 11.615- 14,001 1.353 1.00 47.29 . ' 
12.354 .14.356 -1.009.. 1.00 46.69 
13.554 .14.098. -0.953 
li:613 14. 133. ..-2.090 1-^^^^^^ 
12.197 13.538 .-3.278 l.OO 44.79 , 
12:399 12.042; -3;119:'.; 1.00. 44.04 . : 
13.3-43 11.472 -3.665 1.00 44.02. 
11.505 11.404-2.370 1.00.43.01 
11.589 9.967 -2.131 1.00 42.10 
11.514 .9.684 -0.632 .1.00 42.10 
10.484 .9.209-2.858 1.00 41.88 
..-10-.480- .7.976. -2 . 882 1 • 00 ; 4 1 . 4 B ; 
9.54 9 ; 9'941 -3-453 ■ 1-00 40.88 . 
. 8.451 . .9.30.3 -4.156 1.09 40,59 

V 7.411-/ .8.:81S ;^;-3.153- 1,00:39.61 ' 

• ,7.786 10-197 ■ -5,191 1.00 40.7?. 

.. 8.123 ii;,372 .--5..;340- ' l.00:.40.?^^^^^ 

' 6:837 :'9.6ia^^-5.9io-^M^ 

6;073^ lo!3d9; -6^930: 1.P0;41.79- 

v. 6^455 9^807^ -8 ;325. 1 . 00 :4 1 .86 

5,540 10.295 -9.442: 1:00 43-46' 

• ■ 5:608 11.807-9:614 -1.00 44.98. 

4.676 12.284-10.729 1.00 46.33; 
■ 4.767 .13.759.-10.957 1.00 46.15 
,'■ 4.603 10.022. -6.671 1,00 41.86. 
4.219 . 8!873 -6.441 1.00. 41.54 
3.782. 11.065 -5.702 .1.00 41.98 
•2.354 ,10:905 -6-..475 ,1.00 42.52 

1.808 ii^gei -5:49.2 ;i.t)0 .42,,2r 

. 0.321 11,738 -5:,.278 ..i;.00, 41. 77 
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ATOM 
AAAA 
ATOM 
- AAAA 
ATOM 

• AAAA 
ATOM 
AAAA 
ATOM 
• AAAA 

ATOM. 

AAAA 
. ATOM 

AAAA 

ATOM ,. 

AAAA 

ATOM 

AAAA 

ATOM 

AAAA 

ATOM 

■ AAAA 
ATOM 
AAAA 
ATOM 
AAAA 
ATOM 
AAAA 

. ATOM 
■; AAAA 
ATOM 
AAAA 

■ ATOM 
AAAA 

.' . ATOM 
,. . AAAAATOM 
AAAAATOM 

aaaaatom 
aaaaatom 
aaaaatom 
aaaaatom 
' aaa;^ 

.. AAAAATOM 
AAAAATOM 
. AAAAATOM 

aaaaatom 
aaaaatom 
aaaaatom 
aaaaatom: 
aaaaatom 
• aaaaatom 
aaaaatom 

AAAA.^\T0M 
AAAAATOM 
AAAAATOM 
. AAAAATOM 
AAAAATOM 
AAAAATOM 
AAAAATOM 
AAAAATOM 
AAAAATOM 
AAAAATOM 
AAAAATOM.- 
A7\AAAT0M 
AAAAATOM 
AAAAATOM 



2237 CGI ILE A 304 

2238 CDl ILE A 304 

2239 C . ILE A 304 • 
224 0 . 0 • ILE A 304. 
2241 N ILE A 305 
224 2 CA ILE A 305 
224 3 CB . ILE A 305. 
224 4 CG2 ILE A 305 
2245 CGI ILE A 305 



2246 


; CDl 


ILE A 305 


2247 


C 


ILE A 305 


2248 


0 • ■ 


TLE A .305 


2249 


N- 


GLU A .306 


2250 


CA 


GLO A 306 


2251 


CB 


GLU A 306 


2252 


CG 


GLO A .306 


2253 


CD 


GLU A 306 



2254 OEl GLU A 306 

2255 0E2 GLU A 306 
C 
0 

N ; 
CA 
CB 
CG 
CD 



2256 
2257 
2258 
2259 
2260 
2261 
2262 
2263 
2264 
2265 
2266 
2267 
2268 
2269 
2270 
2271 
2272 
2273 
2274 
2275 
2276 
2277 
2278 
2279 
2280 
2281 
2282 
2283 
2284 
2285 



GLU 
GLU 
GLN 
GLN 
GLN 
GLN 
GLN 



OEl GLN 
NE2 GLN 



C 
O 
N 

CD 
CA 
CB 
CG 
C 

0 . 
N 

CA 
CB 
CG 
CD 



OEl GLN 
NE2 GLN 



C 
0 
N 

CA 
CB 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

PRO. A- 308 
GLN A 309 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



GLN 
GLN 
PRO 
PRO 
PRO 
PRO 
PRO 
PRO 



GLN 
GLN 
GLN 
GLN 



306^ 
306 
307 
307 
307 
.307 
307' 
307 
307 
307 
307 
308 
308 ■ 
308 
308 
308 
308.. 



.GLN 
GLN 
LEU 
LEU 



309 
309 
309 
309 
309 
309 
309 
309 
310. 
310 



. pcT/usoi/nsoo 

2,554.. .11,889 -4.159 1.00 .42.76 
2.094 12.921 "3.140 1.00 41.84 
1.580 11.04 7. -7.777 1.00 4 3,43 
1.818 11,969 -8.555 1.00 43.89 
0.649 10.12!9 -8.006 .1.00 44,38 
-0.177 10.164 -9.199 1.00 45.28 
0.287 9.124.-10,247 1.00 44.81 
-0.610 9.188 -11.478 1.00 43.86 
1.738 9.4.00 -10.647 1.00 44 .38. 
2.305 8. 4.05 -11.647 l.-OO 45.12 
-1.620 9.870 -8.807. .1.00 47.13 . 
-1.985 8.724. -8.550 1.00 46.47. 
^2.435 .10.918 t8,745 1.00.49.50 
-3.839 10.761 -8.396 1.00 .51.69 
-4.430 12.110 -7.987 1.00 51.85 
-3.60.3 12.818 -6.92.7 1.00 51.67. 
-4.324 •13.990.-6.296 l.OD 52.25 



LEU A 310 



-5.351 13, 
-3.861 
: -4.552 
: -4.180 
-5.570 
; -6.313 
-7.553 
-7.213 
.-8.196 
-8.1ia 
• -9.131 
-6.703 
-6.774 
.. -6.968 
-7.113 
-7.334 
-7.360 
-7.896 
-6.318 
. -6.685 
-5.042 
-3.985 
-2.992 
-2.082 
; -1.077 
-0.180 
.-1.226 
-3.250 
-2.078 
-3.947 
-3.364 . 
--3.799 



763 -5 
. 15.135 
10.202 
10.515 
9.376 
•8.750 
: 8.035 
6.925 
5.766 
4.840 
5.807 
9.663 
9.208 
10.956 
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50 

50 ■ 
. 50-. 

50 

50 ; 

51 
51 
.51^ 
51 
51. 

51 ' 
51 
52 
52 
52 
52 
52 
52 

52 . 
53 
53. 

53 . 
53 
53 
53 
53 
53 
53 



-1.840 -52.753 -18.839 
-3.130 -53.051 -18. 937 
-1,005 -53.626 -18.289 
-5.390 -47.992 -21.195 
-6.486 -47.866 -21.738 
-4.567 -46.977 -20.955 
-4.881 -45. .581 -21.249 
-3.644 -44 .725 -20.945 
-3.873-43.222 -20.952 
-3.420.-42.436 -22.517 
-1.720-41.959 -22.168 
-5.430 -45.239-22.643 
-6.264 -44.338 -22.774 
-4.976 -45.941 -23.678 
-5.458 -45.655 -25.029 
-4.624. -46-402 -26,080 
-4.755-47.922 -26.051 1 
-3.793 -48.597 -25.082 
-3.188 -47.895 -24.247 
-3 649 -49.840 -25.156 
-6.938 -46,017-25.191 
-7. 626 -45,476 -26.055 
-7.428 -46.924 -24.352 
-8.821-47.344 
--9.085 -48.450 
-9.761 -46.168 -24,164 
-10.860 -46.114 -24.716 

-9.328 -45.232 
-10.143 -44.065 
-10.033-43.736 
-10.645 -44.812 
-11,835 -45.144 -20,825 
■ -9.939 -45.323 -19.730 
. -9.768 -42.832 -23.831 
-10.637.-42.064. -24.241 
-8.478 -42.648 -24,088 
. -8.026 -41.484 -24.840 
-6.526;-41.264 -24.635 
- -6.001-39.986 -25.299 

-6,679 -38.771 
* -4.496 -39.894 

-8 320-41.486 -26.337 
-8.769-40.477-26.882 
-8.073-42.605 -27.011 
-8.299-42.641 -28.449- 
-7,829-43.982-29.058 
-8,115, -44.013 -30.565 
-6.329 -44.145 -28.813 
-9.747 -42.348 -28.829 
-10.000 -41.623 -29.792 
-10.721 -42.900 -28.085 
-10.667-44.012 -27.119 
-12.111 -42.601 -28.453 
-12 915 -43.465 -2.7.489 
-12.021 -44,661 -27,307 
-12,422 -41.111 -28.294 
-13 219-40.548 -29.048 
-40.478 -27.310 
-39,054 -27.064 



1.00 47.69 
1.00' 48.59 
1.00 4 8.33 
1.00 38.74 
1.00 37.69 
1.00 37.09 
1.00 36.33 
1.00 37.92 
1. 00 40:, 65 
1.00 44.22 
1.00 41.80 
1 .00 34.96 
1.00 33.21 
1.00 32.85 
1.00 31.79 
1.00 30.62 
00 29.85 



-24.414 
-23.384 



-23.328 
-23.009 
-21.514 
-20.628 



-2.4 . 659 
-.25.. 157 



1.00 2 9.78 
1.00 28.76 
1.00 29.01 
1. CO 31.81 
l.OO 31.31 
1.00 31.55 
l.OO 32.58 
1.00 33.19 
1.00 33.37 
1.00 33.81 
1.00 34.05 
1.00 35. 60 
1 .00 36.58. 
1.00 39.54 
1.00. 40i.82 
1.00 39.49- 
1.00 .34.79 



-11.790 
-11.998 
-11.3'34 
-12.020 



1.00 
1 .00 
1.00 
1.00 



35.. 8.5 
34.06 
33.-4 9 
33.25 



-38.633 -25 



.746 

.514 



39,207 -24 
-11.368 -38.746 -23.218.. 
-12.057 -39.379 -22.012 
-11.352 -39.092-20.725 
-11.445 -33..231 -28.220 
-11 703 -37.036 -28.323 



1 .00 : 33.. 36 
L.OO 34.04 
l.OO' 33.:08 
•'1.00 •33.:52 • 
• 1.00 32.52 
1.00 .32 . 94 
1.00 .32.68 
1.00 33.06 
1.00 31.54 
1.00 31.45. 
1,00 33.08 
1.00 32.88 
l^ao 33.67 
1.00 33.2 9 
X.OO :34.4.3 
'l.OO 34.3'6 
1.00 33.77 
1.00 35 , 6-7 
1.00 36. 65 
l.'OO ■35-.-7.5 
1.00 36,73. 
1.00 37.1-4 
1.00. 38.38 
. .1.00 3-9,34 
I'.Off 40.74 
• 1.00 40.94 
1.00 36.11 
1,00 •36 ;71 
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BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM. 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
"BBBBATOM 
. BBBBATOM 
; BBBBATOM 
; BBBBATOM 
- BBBBATOM 
BBBBATOM" 
BBBBATOM 
BBBBATOM " 
. BBBBATOM 
^ '.BBBBATOM 
: BBBi3AT0M 
. BBBBATOM " . 
■ BBBBATOM 
..: BBBBATOM .. 
6BBBAT0M 
BBBBATOM 
.BBBBATOM 
BBBBATOM • 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM. ' 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM. 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 
BBBBATOM 



2997 
2998 
2999 
3000 
3001 
3002 
3003 
3004 
3005 
3006 
3007 
3008 
3009 
3010 
3011 
3012 
3013 
. 3014 
3015- 
3016 
3017 
3018 
3019 
3020 
3021 
3022 
3023 
3024 
3025 
3026 
.3027 
3028 
3029 
.3030 
. 3031 
3032 
3033 
'3034 
3035 
. 3036 
. 3037 . 
3038 
3039 
304 0 
3041 
3042 
3043 
3.04 4 
. 3045 
3046 
3047 
3048 
3049 
3050 
3051 
3052 
3053 
.3054.. 
3055 . 
3056. • 
3057 
3058 \ 
3059 
3060 

3061 ' 

3062 ^ 



N 

CA 
CB 
CG 



HIS B 
HIS B 
HIS B 
HIS B 
CD2 HIS B 
NDl HIS B 
CEl HIS B 
NE2 HIS B 
HIS B 
HIS B 
GLY B 
GLY B 
GLY B 
GLY B 
ILE B 
ILE B 
ILE B 
ILE B • 
CGI ILE B ; 
CDl ILE fl = 
ILE B . 
ILE B . 
GLO B 
GLU B ' 
GLU B . 
GLU B 
GLU B . 
OEl GLU B 
0E2 GLU B 
GLU B 
GLU B 
ILE B 
ILE B 
ILE B : 
CG2 ILE.B 
CGI ILE B 
CDl : ILE B 
ILE B 
ILE B 
ASP B 
ASP B 
ASP B 
ASP B 
ODl ASP B 
0D2 ASP B 
ASP B 
ASP B 
PHE B 
PHE a 
PHE B 
PHE B 
PHE B 
CD2 PHE B^: 
CEl PHEB- 
CE2 PHE .B 
PHE B . 
PHE B- 
PHE B 
ILE B 
ILE. a . 
ILE B 
CG2 ILE B 
CGI ILE B 
ILE B 
ILE B ■ 
ILE a 



C 
0 
N 

CA 
C 
0 
N 

CA 
CB 
CG2 



C 
0 
N* 

CA 
CB 
CG 
CD 



C 
0 
N 

CA 

CB. 



C 
O 
N 

CA 
CB 
CG 



C 
0- 
N 

CA 
CB 
CG 
CDl 



CZ 
C 
0 
N 

CA 
CB 



CDl 
C. 
0 



54 
54 
54. 
54 
54 
54 
: 54 
54 
54 
54 . 
55 
55 
55 
55 
56 
56 
56 
56 
56. 
56 
56 
56 
57 
57 - 
57 
57 
57 
57 
57 
57 
57 

••. 58 : 
. 58 . ' 
T. 58-.:-": 

: 58 

58 ' 

58 ? 
58 

.58 
■ 59 
59 
: 59 
59 
59 
59 

59 . 
59 
60 
•60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
61.. 
61 .. 
61 
61. 

6i / 

61 
61 
61 



-10.688 
-10.116 
-8.666 
-7.676 
-7.360 
-6.884 
-6.120 
-6.390 
-10.919 
-10.487 
-12.082 
-12.938 
-12.427 
-12.883 
-11.490 
-10.909 
. -9.374 
. . -8.761 
. -8.916 
-7.461 
-11.375 
-11.394 
-11.764 
-12.228 
-12.905 
-14.064 
-14 . 653 
-13.903 
-15.866 



;. -11.044. 
-9.931 

:-H.287 
-10.217 
. -9.651 
-10.769 

... -8.553 
-7.736 
-10. 647 
-11.716 
-9.807 
-10.039 
-9.732 
-10.766 
-11.969 
-10.378 
-9.119 

. -7.987 
-9.608 
-8.809 
-9.560 
-9.925 

-11.250 
-8.955 

-11.605 
-9.294 

-10.626 
-8.430 
-9.154 
-7.271 
-6.832 • 
-5.674 ■ 
-6.123 - 
-4.422 - 
-3.177 - 
-6.344 - 

-6.124 - 



-38.881 
-38.212 
'38.647 
-37.810 
-37.760 
-36.869 
-36.277 
-36.799 
-38.524 
-38.224 
-39.140 
-39,481 
-40.619 
-40.799 
-41.399 
-42.517 
-42.445 
-43.602 
-41.097 
-40.792 
-43.859 
'44,063 
-44.758 
-46.083 
-46.769 
-45. 982 
-46.659 
-46.875 
-46.977 
-46.925 
-46.769: 
-47.817 
-48.658 
-48.099 
-47.946 
-49.030 
-48.437 
-50.102 
-50.384 
-51.011 
-52,442 
-53.153 
-52.863 
-53.037 
-52.468 
-52.950 
-52.491 
-53.888 
-54,410 
-54.239 
-52.815 
-52.392 
-51. 908 
-51.083 
-50.598 
-50.185 
■55.878 
-56. 668 
-56.229 
■57, 616 
•57.923 
•57. 650 
■57. 126 
57.615 
57.855 
56,906 



-29.096 
-30.259 
-30.464 
-29,721 
-28.406 
-30.343 
-29.441 
-28.258 
-31.512 
-32.620 
-31.325 
-32.447 
-33.310 
-34,442 
-32.776 
-33,514 
-33.462 
-34.245 
-34 .029 
-33.818 
-32.956 
-31.738 
-33.855 
-33.467 
-34.651 
-35.244 
-36.465 
-37.448 
-36;441 
-33.005 
-33.504 
-32.056 
-31,553 
-30,223 
-29,205 
-29. 690 
-28.572 
-31.357 
-30.801 
-31,844 
-31.720 
-33.037 
-34.104 
'33.812 
-35.224 
-30,618 
-30.4 92 
-29.815 
-28.713 
-27,385 
-27,058 
-27.129 
-26.649 
-26.791 
-26.310 
-26.380 
-28.846 
-29.445 
-28.295 
-28.269 
-29.258 
'30.694 . 
■28.892 
-29.638 
26.848 
26.091 



1.00 35.60 
1.00 34.62 
1:00 34 .78 
1.00 33.79 
1.00 33.76 
1.00 34.27 
1.00 34,41 
1.00 33.91 
1.00 34.28 
1.00 34.99 
1.00 34.47 
1.00 35.34 
1.00 36.18 
1.00 35.99 
1.00 35.32 
1.. 00 33,81 
1.00 33.36 
1.00 32.87 
1.00 32.05 
Oa 30.35 
00 34.45 
00 34.26 
00 33.40 
00 34.16 
1.00 37.41 
1.00 42.10 
1.00 45.50 
1.00 46, 39 
00 48.36 
00 33.01 
00 31.58 
00 31.85 
00 31.38 
00 30.95 



l.bO 31.48 



00 31,13 
00 29.87. 



1.00 31 
1.00 30, 



67 
68 



1.00 30.76 
1.00 31.09 
1.00 31.37 
1.00 32.68 
1.00 32.40 
1.00 33-40 
1.00 30.50 
1.00 30.24 



1.00 30.65 
1.00 30.32 
1.00 30.74 
l.'O'O 32.14 
1.00 33.15 
1.00 31.57 
1.00 34.05 
1.00 33.00 
1.00 33.82 
1.00 29.86 
1.00 29.93 
1 .00 29.38 
1.00 28.55 
1.00 .28.48 : 
1.00 27.65 
1.00 26.70 ,. 
1.00 27.03 

1.00.29.13 : '■ 

1.00 28.80 



wo 01/90301 

BBBBATOM 3063 N ABG B 62 

BBBBATOM 3064 CA ARG B 62 

BBBBATOM 3065 CB ARG B ,62 

BBBBATOM 3066 CG ARG B .62 

BBBBATOM 3067 CD ARG B 62- . •. 

BBBBATOM 3068 NE ARG B 62. • 

BBBBATOM 3069 CZ ARG B 62 

BBBBATOM 307 0 NHl ARG B 62 

BBBBATOM 3071 NH2 ARG B 62 

. BBBBATOM 3072 C B. 62 

■ .. BBBBATOM. . 3073 O ARG B 62 . 

BBBBATOM. 3074- .N ILE B 63 

■/ BBBBATOM 3675 CA ILE B 63 

BBBBATOM 3076 CB ILEB 53 

BBBBATOM 3077 CG2 .ILE B .63 
BBBBATOM . 307 8 CGI ILE B . 53 

BBBBATOM 307 9 CDl. ILE B , 63 

• BBBBATOM 3080 C ILE B 63 
BBBBATOM 3081 .0 ILE B .63 
BBBBATOM. 3082 N SER B 64 
BBBBATOM . 3083 CA SER B 64 
BBBBATOM . 3084 CB , SER B 64 
BBBBATOM 3085 0(? SER B 64 
BBBBATOM 3086 C SER B 64 
BBBBATOM 3087 O SER B .64 
BBBBATOM 3088 N .GLY B 65 
BBBBATOM 3089 CA GLY B 65 
BBBBATOM . 3090 C GLY B. 65 

■•■ . BBBBATOM 3091 0 GLY B 6b 

BBBBATOM 3092 N . LEU B 66 

... .BBBBATOM 3093 CA LEO B . 66 

BBBBATOM 3094 CB LEU. B 66 

: . BBBBATOM . 3095 . CG LEO B 66 

.. . BBBBATOM . . 3096 CDl LEU B 66 

- • . -.BBBBATOM 3097 CD2 LEU B 66 . 

:V BBBBATOM .3098 C . LfU B 6| 

BBBBATOM 3099. .0 LEO ? . 66 

BBBBATOM 3100 ..N .■ ARG B 67 

' ■ BBBBATOM ,3101 CA. ARG .B 6/ 

■ BBBBATOM 3102 CB ARG B, 67 

• ; BBBBATOM . 3103 CG ARG B 67. 

• „ .• BBBBATOM 3104 CD ARG B 67 . 

BBBBATOM 3105 NE ^ . ^7 

BBBBATOM 3106 CZ ARG B 67 

• BBBBATOM 3107 NHl ARG B 67 
. BBBBATOM 3108 . NH2 ARG B b7 

:■ . BBBBATOM 3109 C ARG B 57 

. BBBBATOM 3110 0 ABG B 67 

BBBBATOM , 3111 N .GLY B .68 . 

BBBBATOM 3112 CA. .. GLY B 68 

BBBBATOM 3113. C GLY B 68 

BBBBATOM 3114 O. GLY B 58 

BBBBATOM 3115 N LYS B 69 

BBBBATOM 3116 CA LYS B 69 

BBBBATOM 3117 CB LYS B 69 

BBBBATOM 3118 CG LYS B 69 

BBBBATOM 3119 CD LYS.B 69 

BBBBATOM 3120 CE LYS B 5^ . 

BBBBATOM 3121 NZ- ,LYS B 69 

BBBBATOM 3122 C -LYS B , |9 

BBBBATOM 3123 O LY.S B 69 

BBBBATOM 3124 N GLY B 70 

■BBBBATOM 3125 CA GLY B 70 

BBBBATOM • 3126 C GLY 8 70 

BBBBATOM , 3127 O GLY B 7U. 

BBBBATOM ' ■• 3128 N .ILE B. /l. 



PCT/USOl/11500 

1B6 -5" 116 -26.473 1.00 29.38 

i'lSg -59416 -25.133 1.00 30.76 

'M?0 -60 447 -24.461 ; .1.0.0 32.36 

iIsS -60:955 -23.114 1.00 35.99. ... 

i'lsS -59 859 -22.311 1.00 37.86- 

Zeis? -58 718 -22.004 1.00 ^O.Ol-,,., 

1*840 -57.504 -21.711 1.00 ,39.09 

536 - 7.275 -21.690 l-OO ^^- 

fi'fiBfi -56 518 -21.439 1.00 40.03 .. 

,214 -59 923 -25.156 1.00 29.32 

3I33 -60 809 -25.934 1.00 28.65 .. 

"^^^R -59 342 -24.313 1.00 30.07 

"2 036 -sl l-'O -24.231 .1.00 31-38 , 

i'Ssi -58 745 -24.883 1.00 30.06. 

2 -58.567 -26.353 1.00 30.4 . 

1 143 -57 411 -24 .137 1.00. 29.94 

0 12I -56 3 4 -24.632 1 .OO;. 29 . 62 . .. 

"l'623 -59 981 -22.775 1.00 33.08 ;, 

'i Aa 872 -22.430 1.00 33.21 . 

I^-eSl-eO 2' -21-927 1.00 35.38 

-2:356 -60.520 -20.505 l-JO 3212 

:S*823 -19 750 1-00 42,88 

672 -20 311 1-00 37.32 

:l- -- 2:682, -2S:93.3 -i-oo 37-.8;. :■ 

t i^t f.^ ^70 -19.441 1-00 37,81 . . 

- - I '- 2:355 -ill99 1-.00 37-13 ., . 
i:798 -62.283 -20.22.6 • 1 • 36 . 7 6 ^ . , 
2 858 -62.889 -20.038 1-00 ".57 

1 577 -61.539 -21.307 1.00 34.63 , 

VlJl -61 413 -22.355 1.00 33.17 .. 

Vile -61 470 -23.735 1.00 32.08,; 

I'm -62:^47 -24.061 1.00 32.52 

n 563 -62.626-25.445 1-00 31-38 . 
All -63 957 -23.984 . 1.00 31.67 , 

• '3i"-60:r33 -22...246 . 1.00 32 .^2^ 
.4 4 51 -60.002 -22.893 1.00 33-13 
4g53 -59.185 -21.440 1.00 31-54 

^7 928-21.277 1.00 30.90. 

2-888 -Se'tal -25.363 .1.00 ,32.2.8.; , 
[•540 -56:576 -20.913 

rio^fi -55 440 -20.097 1.00 36.69 

• -Slli-ll'ss? -20.748 .1-00 38.28 .. 
■Ji?! -55 519 -20.853 l-OO 39.-05 

, d\ Jl'734 -20.341 .1.00 39.61 
'o-^l^ I! gis -21.487 .1.00 39.52 . 

-, cAl -59 342 -22.17.0 1.00 24-55. 

sis -60:463 -22.796 1.00 23.93 

7 184 -61.. 641 -23:033 1-00 24,..I2 

I'fsi -62 360 -21.794 ^1-00 25-08 

„^ A t'.-X -22 224 1.00 25.44 

- llVn -ltlll -2i:035 1.00 -28.31 
I Al -64 877 -20.175 00. 29.71 
nil -60.062 -24.142 1.00 23.3:2 
fl."?51 -59.404 -24.944 .1.00. .21.96 

. 10:OT5-Il'.70 -24.37,4 1 00 22^^^^^^^ 

;S-^^|:i;^33? : l:5B^ "oSt ^ 

^I'lll -62 183 -26.195 1.00 21.62 
l^Ji9 -61...373 -27.814 1.00.2V.^^^^ 
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8BBBAT0M 


3129 


. BBBBATOM 


3130 


BBBBATOM 


3131 


BBBBATOM 


3132 


BBBBATOM 


3133 


BBBBATOM 


3134 


BBBBATOM 


3135 


BBBBATOM 


3136 


BBBBATOM 


3137 


BBBBATOM 


3138 


BBBBATOM 


3139 


BBBBATOM 


3140 


BBBBATOM 


3141 


BBBBATOM 


3142 


BBBBATOM 


3143 


BBBBATOM 


3144 


BBBBATOM 


3145 • 


BBBBATOM 


3146 



3129 CA ILE B 71 

3130 CB ILE B 71 



3134 C ILE B 71 

3135 0 . ILE B 71 

3136 N LYS B. 72 



BBBBATOM - 3147 CB ALA B : 73 

BBBBATOM 3148 C ALA B 73 

BBBBATOM 314 9 0 ALA B 73 

BBBBATOM 3150 N LEO B ■ 74 

BBBBATOM 3151 ; CA ' LEU B 74 

BBBBATOM 3152 CB LEU B 74 

BBBBATOM 3153 CG LEO B 74 

BBBBATOM 3154 CDl LEU B 74 

BBBBATOM 3155 C02 LEU B 74 

; BBBBATOM. 3156: C LEU B 74 

BBBBATOM 3157 O LEU B 74 
.BBBBATOM 



3158 


. N 


ILE B 


75 


3159 


CA 


ILE B 


^ 75 


3160 


CB 


ILE B 


75 


3161 


CG2 ILE B 


75 


3162 


CGI ILE B 


75 


3163 


CDl ILE.B 


75 


3164 


C 


ILE B 


■'75 


3165 


0 


ILE B 


■ 75 


3166 


N 


ALA B 


.76 


3167 


CA 


ALA B 


. 76 


3168 


CB 


ALA B 


76 


3169 


C 


ALA fl 


76 


3170 


0 


ALA B 


: 76 


3171 


N 


ALA B 


77 


3172 


CA 


ALA fl- 


77 


3173 


CB 


ALA B 


77 


3174 


C 


ALA B 


77 


3175 


0 


ALA B 


77 , 


3176 


N 


PRO B 


78 


3177 


CD 


PRO B 


78 


3178 


CA 


PRO B 


78 


3179 


CB. 


PRO B ' 


78 


3180 


CG 


PRO B 


78 


3181 


C 


PRO B : 


78 


3182 


0 


PRO fl 


78 


3183 


N 


LEO B . 


79 


3184 
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10.357-62,386 -2B.162 1.00*23.55 
10.926-62,142 -30.181 1.00 23,52 
12.435 -62.375 -30.192 1.00 25.96 
10.264 '63.096 -31.182 1.00 24.18 
•8.745-62.981-31.263 1.00 25.73 
10.616 -63.840 -28.359 1.00 23.88 
9.775 r64. 707 -28.592 1.00 21.66 
.11.764 -64.119 -27.751 1.00.23.82 
12.038 -65.491-27.343 1.00 24 92 
. 13.491-65.634 -26.875 1.00 26.86 
14,496 "65.590-28.019 1.00 31 29 

15.925 -65.791 -27.518 1.00 36.00 

16.926 -65.816 -28.671 1.00 38. 8^? 
18.342 -65.957-28.192 1.00 41.21 
11.068 -65.925 -26.245 1.00 23.73 
10.592 -67.062-26.245 1.00 24.08 • 
10,765 -65.016. -25.322 l.OO: 21.62 

9.839 -65.306 -24.233 1.00 21.18 
9.895 -64.196 -23.187 1.00 22.25 
8.412 -65.454 -24^771 l.OO 20.36 
7,619 -66,250 -24.267 1.00 18.97 
8.076 -64.673 -25.791 1.00 20.23 
6.745 -64.762 -26.387 1.00 19.36 
6.540 -63.643 -27.417 1.00 18 42 
6.422 -62.208 -26.884 1.00 18.80 
6.473 -61.197 -28.039 1.00 19,86 
5.109 -62.071-26.104 1.00 19.45 
6.549 -66.110 -27.069 1.00 19.37 
5.539 -66.779-26.863 1.00 20.01 ■ 
7.520-66.507-27.883 1.00 20.59 - 
7.434 -67.768 -28.601 1.00 21.18 : 
8.571 -67.896 -29.641 1.00 22.95^ 
8.334 -69.108 -30,527 1.00 25^38 
8,598.-66.657 -30.540 1.00 26.82 
7.304-66.442 -31.327 1.00 28.48 
7.488 -68.942-27.624 1.00 21 20 ' 
7.125 -70,063 -27.979 1.00 21.59 
7.940 -68.680 -26.399 1.00 20 49 
y r99S -69,126 -25.374 1.00 21.72 
9.026 -69.372 -24.305 1.00 21.92 
6.624 -69.904-24.732 1.00 21,54 ' 
6.441-70.778 -23.875 1.00 20.75 V 
5.668 -.69.066 -25.145 1.00 20.61 • 
4.289-69.121 -24.655 1.00 21.07 
3.937 -67.830 -23.924 1.00 20.10 
3.383 -69.298 -25.881 . 1.00 21.69 ' 
2.567 -68.430-26.199 1.00 21.93 
. 3.507 -70.446.-26.564 1.00 22.38 
4.211 -71.603-25.976. 1.00 21.89 
2.772 -70.846 -27.771 1.00 20 95 
. 3.027 -72.350 -27.861 Iv.do 22 21 
. 4.288 -72.547 -27.117 1.00 24.07- 
1.278 -70.535 -27.813 1.00 21.19 
0.789 -69.939-28-776 1.00 19.68 
0.544 -70.961 -26.790 1,00 21.21 
-0.896 -70.728 -26.783 1.00 21.32 
-1.569 -71.476-25.630 1.00 20.99 ■ 
-1.397 -72.988.-25.617 1,00 22. '40- 
-2.504-73.619 -24 .772 1 . 00 22 . 01 . 
.-1.438 -73,521 -27.02i 1.00 23.82 ■ 
-1.275 -69.263 -26.707 i;O0'21.17 ' 
-2.125-68.800 -27.431 1.00 20.44 
-0.656 -68.529-25.788 1.00 20 91 
-0.980 -67.115;.-25.637 l.OO 21.30- ' 
-0.444 -66.583-24.312 1.00 22 12'-' 
-1.286 -67,051 -23.118 1.00 24.0"3^ '^ 
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-0,610 -66.738 -21.807 1.00 23.42 
0.581 -67.556 -21.610 1.00 24.59 
1,466 -67.351 -20.642 1.00 26.08 
1.290 -66.349 -19.787 1,00 26.92 
• 2.514 .-68.152 -20.519 1.00 27.22 
-0,526 -66.233 -26.790 1.00 21.29 
-1.278 -65.355 -27.223 1.00 21.47 
0,683 -66.448 -27.303 1.00 19.29 
1,113 -65.621 -28.421 1.00 19.47 
2.639 -65.793 -28.730 1.00 17.92 
2.949 -67.200 -29.206 1.00 17.33 
3,067 -64.753 -29,769 1.00 18.63 
2.746 -63.318 -29.346 1.00 17.46 
0.256 -65.937 -29.654 1.00 18,99 
-0.14 9 '-es". 028 -30.378 1.00 19.38 
.-0.056 r67. 211 ^29.880 I.'OO 19.39 
-0.875 -67.582 -31.038 1.00 19.15 
-1.057 -69.103 -31.136 1.00 19,27 
-1,811 -69.548 -32.368 1.00 19.87 
-1.180 -69.602 -33.603 1.00 20.87 
-3.154-69.898-32.289 1.00 21.11 
-1.872 -70.002 -34.75.3. 1.00 21.20 
-3.857-70.297 -33.429 1.00 22,26 
-3.212 -70.349 -34.663 1.00 22.14 
-2.250 -66.931 -30.959 1.00 19.94 
-2.777 -66.444 -31.970 1.00 19.-64 
-2.832 -66.923 -29.764 1.00 19.29 
-4.150-66.332 -29.577 1.00 20.90 
-4.693-66.641 -28.178 1.00 20.55 
-6.158-66.244 -28.028 1.00 22.79 
-6.505-65.374 -27,229 1.00 25.14 
-7.018 -66.877 -28.807 1.00 .20.47 
-4.178 -64.821 -29,812 1.00 20.83 
-5 086 -64.316 -30.472 1.00 21.92 
-3.203 -64.092 -29.275 1.00 19. .74 
-3.177 -62.647 -29.484 1.00 19.30 
-2.060 -62.008 -28.662 1.00 18.59 
-2.967-62.380 -30.981 1.00 19.94 
-3.561 -61.459 -31.552 1.00 19.69 
-2.118 -63.197 -31.603 1.00 19.77 
-1.820 -63.111 -33.032 1.00 20.56 
-0.754 -64.148 -33.396 1.00 21.46 
-0 365 -64.167 -34.856 1.00 23.00 
-0.588 -65.232 -35.785 1.00 23,69 
-0.024 -64.835 -37.022 1.00 24.14 
-1.206 -66.486 -35.693 1.00 24.79 
0.301 -63,189 -35.548 1.00 23.17 
0.509 -63.585 -36.848 1.00 24,28 
-0.060.-65.650 -38.160 1.00 24.90 
-1.243 -67.299 -36.827 1.00 25.45 
-0.671 -66.875 -38.. 045 1\00 25,15 
-3.090 -63.354 -33.865 1,00 21.76 
-3 339 -62.658 -34.859 1.00 20.40 
-3.885 -64.346 -33.467 1.00 22.03 
-5 140 -64.660 -34.166 1.00 23.28 
-5,754 -65.965 -33.623 1.00 24.-72 
-4.999 -67.236 -34.021 l.OO 27.21 
-5.368 -67.725 -35.413 1 . 00 29.60 
-6.626 -68.477 -35.4-22 1.00 31.45 
-7.18-5 -69.004 -36.508 1.00 •31.37; 
-6.607 -68.062 -37.696 1-00 32.19 
-8.314 -69.694 -36.405. , L.jpO ..31-,: 39 
-6 .151" -63 -. 517 -3-4 .007' ; i ..Q0:".22' .\?8' 
-6.B90 -63.195 -34 . 942 I: OO -2:1 ..■■•3,?■ 
.-6.190 -62 .916 -32.821 , 00 .22-. 90 
-•7,101 -61.802 -32.567 .1 .•06,i2:4:v07 
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-7.046 -61.382 -31.097 1.00 24.33 
-7.873 -62.280 -30.187 1.00 27.24 
• -7.720 -61.943 -28.723 1.00 28.81 
-8.567 -62.296 -27.908 1.00 33.25 
-6.632 -61.275 -28.375 1.00 29.95 
-6.738 -60.618 -33.457 1.00 23.85 
-7.613 -60.012 -34.077 1.00 24.02 
-5.449 -60.293 -33.521 1.00 23.39 
-4.996 -59.183 -34.355 1,00 23.78 
-3.508 -58.909 -34.116 1.00 23.33 
-5.257 -59.485 -35.831 1.00 24.73 
-5.655 -58.595-36.592 1.00 24.72 
-5.038 -60.735 -36.244 1.00 24.26 
-5.285 -61.111 -37.636 1.00 24.94 
-4.904 -62.575 -37.893 1.00 25.14 
-3.461 -62.774 -38.353 1.00 24.54. 
-3.142-64.253 -38.510 1.00 25.50 
-3.809 -64.901 -39.641 1.00 24.93 
-3.329 -64.930 -40.8.82 1.00 25.90 
-2.178 -64.336 -41.170 1,00 25.98 
-3.979 -65.596 -41.831 1.00 26.36 
-6.752 -60.909 -38.013 1.00 25.29 
-7.056 -60.420 -39.104 1.00 24.27 
-7.658 -61.296 -37.118 1.00 24.61 
-9.088 -61.151 -37.383 1.00 26.16 
-9.907 -61.775 -36.254 1.00 25.77 
-9.440 -59.673 -37.538 1.00 26.83 
-10.213 -59.301 -38.421 1.00 27.71- 
-8.862 -58.837-36.685 1.00 26.92 
-9.108 -57.400.-36.733 1.00 26.97 
-8.408 -56.682 -35.565 1.00 27.03 
-8.327 -55.175 -35.837 1.00 25.82 
-9.161-56.962 -34.260 1.00 24,58 
-8.435 -56.490 -33.021 1.00 24.65 
-8.618 -56.787 -38.040 1.00 28.07 
-9.289 -55.934 -38.629 1.00 28,41 
-7.451 -57.227 -38,496 1.00 27.92 
-6.872 -56.693 -39.717 1.00 29.03 
-5.366 -56.912 -39.712 1.00 27.34 
-4.686 -56.235 -38.536 1.00 26.09 
-2,919 -56.413 -38.602 1.00 2.5.72 
-2.413 -55.394 -37.218 1.00 24.09 
-7.488 -57.257 -40.988 1.00 30,07 
-7.417 -56.628 -42.046 1.00.30.66 
-8.082 -58.441 -40.894 1.00 30.96 
-8.735 -59.038 -42.050 1.00 33.20 
-8.969 -60.53.7 -41.826 1.00.34.31 
-7.689 -61.369 -41.860 1.00 36.71 
-7.956 -62.847 -41.576 1.00 38.43 
-8,781 -63.491 -42.683 1.00 38.82 
-9.197 -64.881 -42.344 l.'OO 40.70 
-10.067 -53.314 -42.252 1.00 33.65 
-10.524-58.143 -43.382 1.00 34.76 
-10.672 -57.877 -41.147 1.00 33.00 
-11.943 -57.157 -41.183 1,00 33. S2 • 
-12.641 -57.260 -39.833 1.00 33.62 
-11.752 -55.684 -41.559 1. 00 '33. 95 
-12.484' -55.153 -42.397 1.00: 33.20 
-10.772 -55.028 -40.943 1.00 31.15 
-10.504 -53.620 -41.22.4 1.00 33.83. 
-9.722 -52.992 -4O..060 1 . QO 33. 92 
-9.383 -51.525 - 4 0 . 2 .4 9 1 .• 0 o " 3 4 . 38 ' 
-10.381 -50.585 -4 0 , 4 99 ■ .1 . 0.0.-36:; 04. . 
-10.071 -4.9.240 -40.702 1 , 0.0^36 : -4.9 " ■ 
-8.063 -51.08'2 .-40.202 -1 . 00 .34'.-89:. . f 
-7:741 -49.741 .-40.401 i...0b yiyiii\ 
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11.336 -39.962 -37.548 1.00 27 61 
12.636 -37.430 «36.725 1.00 27 64 
11.757 -36.591 -36.918 1.00 27 97 
13.168 -37.662 -35.527 1.00 27 60 
12.724 -36.921 -34.355 1.00 26.93 
11.331 -37.312 -33.883 1,00 26.66 
10.757 -38.275 -34.384 1.00 26.71 
10.797 -36.569 -32.914 1.00 25.68 
9.456 -36.807 -32.375 1.00 25,27 
9.481 -36.963 -30.849 1.00 23.89 
10.042 -38,285 -30.401 1.00 22.91 
9.600 -39.335 -30.850 1.00 22.70 
11.017 -38.243 -29.496 1.00 22.71 
8.556 -35.618-32.670 1.00 25.39 
9.028 -34.499 -32.821 1.00 25.45 
7.241 -35.849 -32.741 1.00 26.08 
6.533 -37.140 -32.710 1.00 25.20 
6.315 -34.747 -33.004 1,00 26.14 
4.952 -35.431 -32.976 1.00 25.76 
5.255 -36.821 -33.430 1.00 26.48 

6.455 -33.728 -31.866 1.00 27.00 
6.652 -34.102 -30.703 1.00 25.08 
6.355 -32.446 -32.203 1.00 27.54 

6.456 -31.379 -31.216 1.00 27.75 
7.748 -30.561 -31.421 1.00 28.81 
7.839 -29.451 -30.381 1.00 28.20 
8,958 -31.471 -31.335 1.00 27.87 
5.261 -30.440 -31.365 1.00 29.43 
4.777 -30.227 -32,476 1.00 28.49 
4.790 -29,891 -30,246 1.00 29,93 
3.667 -28.953 -30.246 1.00 32.36 
3.430 -28.411 -28.833 1.00-34.56 
2.967 -29.439 -27.832 1.00 38.34 
3.067 -28.889 -26.417 1.00 41.59 
2.481 -27.555 -26.299 1.00 44.08 
2.307 -26.919 -25.144 1.00 45.79 
2.673 -27.499 -24.008 1.00 46.89 
1.769 -25.705 -25.123 1.00 47.50 
3.939 -27.775. -31.187 1.00 31.56 
5.031 -27.212 -31.191 1.00 30.03 
2.928 -27.401 -31.965 1.00 32.06 
3.038 -26.307 -32.924 1.00 31.74 
1.701 -26.104 -33.678 1.00 32.51 
1.198 -27.375 -34.094 1.00 32,54 
1.907 -25.239 -34.916 1.00 32.14 
3.445 -24.976 -32.295 1.00 31.49 
4.236 -24.238 -32.872 1.00 31.48 

2.907 -24.664 -31.120 1.00 30.86 
3.252 -23.404 -30.466 1.00 30.64 
2.358 -23.163 -29.242 1.00 33.08 
2.185 -24.400 -28.384 1^00 35.24 
1.315 -24.373 -27.485 1.00 38.19 

2.908 -25.393 -28.603 1.00 37.17 
4.729 -23.338 -30.084 1.00 28.64 
5.321 -22.259-30.076 1.00 27.92 
5.328-24.485 -29.773 1.00 27:08 " 
6.746 -24.503 -29.440 1.00 25 91 
7.171 -.25.824 -28.757 1.00- 25.96 . 
8.687 -25.844 -28.586 1.00 24..-67" 
6.482-25.964 -27.396 1.00 26.22 ■ 
7,54a -24.361 -30.736 1.00'.25..54 *• 
8.548 -23.642 -30;.7a7 . 1.00 '25:58 
7.108 -,25.059 -31.778 1 .'DO "2 6 .^75 ' 
7.780 -25.002 .-33.075. .l". 00-^2'8 .■46 ^ 
7.085 -25.930 -34. 080'* 1 .:6o •-2B'::4Q 
7.205 -2'7-.440 -33 . 890 : . i: 6o.;2aV67: - ' 
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6.254 
8.647 
7.766 - 
8.667 - 
6.741 - 
6.580 - 
5.118 - 
7.472 - 
7.562 - 
8.131 ■ 
9.002 
9:601 
8.623 
9.322 
8.096 
10.138 
10.670 
10.525 
9.874 
11.611 
11.665 
10.261 
12. 900 
12.999 
13.883 
15.157 
16.106 - 
15.800 - 
15.593 - 
1.4.573 - 
15.805 - 
15.478.:- 
16.735 - 
17.093 ■ 
17,450 
18.512 
17.818 
18.066 
17.791 . 
18.899 
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20.384 - 
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16.365 ■ 
15.333 
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-23.584 
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-22.823 
-21.455 
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-20.427 
-19.284 
-20.824 
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-21.845 
-19.675 
-19.363 
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-15.810 - 
-18.226 - 
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•20.656 
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-17.093 
-18.959 
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-20.831 
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-16.337 
-16.850 - 
-15.527 - 
-15.382 - 
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-31.993 
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• BBBBATOM 3966. CA PRO:B 183 

BBBBATOM 3967' CB PRO B 183 

BBBBATOM 3968 CG • PRO B 183 

BBBBATOM 3969 C PRO B 183 
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-8.656 11.300 18.872 1,00 23.81" 
8.711 -45.913 -29.121 1.00 21.55 
2.957 -68.158 -38.242 1.00 29.43 
16.486 -11.742 -16.567 1.00 22.13 
-6.251 17.702 28.534 1.00 24.24 
12.670 -47.636 -24.808 1.00 25.87 
6.513 -15.597 -22.517 1.00 26.31 
7.536 -66.906 -21.753. 1.00 21.48 
29.060 13.621 26.406 1.00 21.08 
-5.240 10.:154 13.527 1.00 29.62 
29.942 -20/139 -19.237 1.00 20.38 
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4.215-64.684 -43.328 1.00 39.67 
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30.25&^23,202 .-li;.,163 1 ; oq,; 33 • 8i; . 
-6.107 ■-66;.004 -38.6SO \:uOO^--'i<y:jAt^ 
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-i:.967 -32.372 -38 . 643 i . 00' 3Ir. 5$ 
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WftiK"!^" cc/ic; nH2 WAT W 267 

WATRATOM .5545 WAl 

• WATRATOM 5546 OH2 WA 

WATRATOM 5547 0H2 WAl 

WATRATOM 5548 OHZ- WAT 

WATRATOM 5549 .0H2 WAT 

WATRATOM 5 550 0H2 WAT 

WATRATOM 5551 0H2 WA 

WATRATOM 5552 0H2 WAT 

WATRATOM 5553 0H2 

..WATRATOM 5554 ■ 0H2 WAT 

WATRATOM • 5555 0H2 W 

WATRATOM 5556 0H2 WAl 

WATRATOM- 5557 0H2 WAT 

WATRATOM 5558 0H2 WAl 

WATRATOM 5559 0H2 

WATRATOM 5560 0H2 JA 

WATRATOM 5561 0H2 WAT 

WATRATOM 5562 0H2. WA 

.. WATRATOM 5563 OH-i wfti . 



PCTAJSOl/11500 



£ cT? n 709 1-00 34.14 

^•^^^ T QIO 1.00 40.93 

0.983 16.806 3.910 1 

2.222 -16.848 -6.783 1 ^^^^ 

13.627 1.072 -:15.114 

12.533 -14.212 -9.007 1 

1.404 -7.852 5.39b ^ 

31.159 -24.354 -31.143 1 U 

-^'•°oU 6 1 - 6 765 i.OO 41.45 

- 3 63^ -16:860 1.00 42 34 

-q 785 -66.504 -35.701 1-0" I 'l^o 
^ Ltl A^ ciq -20 678 LOO 36.58 
10.673 20. b « 

-'|-',2's i'229 9:738 1.00 35.70 
caii^ -30 401 1.00 36.72 
-6.256 -68.913 30.401 ^^^^ 

29-3^'' ?? 344 1 -00 42.46 

2.876 -34.368 -l]-344 
15.355 -11-202 2.371 1 u 

^^,-°222 T8- 2 594 i.OO 35.75 

2.222 1°-^°^ 1.00 44.31 

15-°" ".^.al '2i'l84 i.OO 35:79 
10.351 -67.649 -21- 4^.50 

.13.173 14.269 .38.605 1 
.7.569 9.658 _ 0.793 
-2.167 -47.395 "IS-J^J qq 42.90 

-,.166 2.400 15.830 1 ^ 

-11.231 -10.901 -10.057 l.u 

5.684 -16 094 -26 79 .00 4^^^^. 

-4.7 45. 3.667 "18 -9^1 -i.oo" 42.8 9 

;fi-698 0I28 1.00 40.97 
18.941 -16-|9a 0.5 
-11.441 -63.514 i't-^^ 1.00 42. 65 

.21.812 M4.128 35. b4 ^ 48..63 

. .27.570 4. .389 13. i.oo.43..56. 
13.513 -27.185 ^0 220 1 ^^^^ 

o'tni 36 872 1.00 37.66 

-17.342 8.563 ^-^'^ 37.71 

8.798 -36.348 -46.119 1.00 i 

9.190 -10.-50.9 -35.865 l-JO. ,33 

13-545 -13.44 .3.898 1 

4°7- 21 -55:170 V.00.4.6.25.- 

18 359 -11-005 1:00 36-.33- 

24.658 -18 -33^ ^; i.;oo,37.l7 

-^•^^"o ioile 4 930 i.:oo -:4r^^^^^ 

■ 0.382 20.486. •..'i qo-^ 1V72 

,5.919 18.010 ^^^ -l^^^^^^^ 
..2.987 -63.751 T^' ^ ' QiiUo:il 
8.990 -33.134 -l.J;,83f4 Ci'-ob .45:^^ ^ 
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WATRATOM 


5564 


0H2 


WAT 


w 


.286 




18 


. 915 


-33 


. 048 


-3 


930 


1 


. 00 


37 


. O 1 


WATRATOM 


5565 


0H2 


WAT 


w 


287 




-16 


. 181 


11 


. 706 


12 


277 


1 


. 00 


4 1 


. 77 


WATRATOM 


5566 


0H2 


WAT 


w 


288 




7 


. 197 


7 


. 180 


10 


953 


1 


. 00 


4 6 


1 Q 


WATRATOM 


5567 


0H2 


WAT 


w 


289 




31 


. 934 


-26 


. 155 


-26 


V J -* 


1 


. 00 


38 


77 


WATRATOM 


5568 


0H2 


WAT 


w 


290 




-15 


232 


-0 


7 d fl 


1 1 

X x . 


J ID 


1 

J. 


n n 


A n 


i 4 


WATRATOM 


5569 


0H2 


WAT 


w 


291 




. 9 


4 50 


-27 


963 

-? O J 






1 


00 


41 


"J Q 


WATRATOM 


5570 


0H2 


WAT 


w 


292 




-1 


800 


1 "3 


i J 7 


— Q 




1 


00 


41, 


oO 


WATRATOM 


5571 


0H2 


WAT 


w 


293 




-7 


766 


5 


988 


Q 

y. • 


7Qfl 


1 


00 


40. 


1 X 


WATRATOM 


5572 


OH 2 


WAT 


w 


294 




7 . 


973 


4 ^ 


J JO 


1 A 

is. 


1 


1. 


00 


39, 


y / 


WATRATOM 


5573 


0H2 


WAT 


w 


295 




23 . 


44 9 


-40 


■JO J 


' * 




1. 


00 


40. 


Q Q 


WATRATOM 


5574 


OH 2 


WAT 


w 


296 




•J • 


ST7 


£ o • 


7 fin 


— 1 Q 
1 J . 




1. 


00 


42. 


i 0 


WATRATOM 


5575 


0H2 


WAT 


w 


297. 




28 . 


052 


-32 . 


620 




X u o 


1 . 


00 


48 . 


n T 

U J 


WATRATOM 


5576 


OH 2 


WAT W 


298 




20 . 


655 


-43 . 


•J 1.J 


— 9 fi 


P 9 Q 

0 ^ 17 


1. 


00 


40. 


i / 


WATR 


































ATOM 


5577 


s 


S04 


S 






1 


?7^ 


-70 . 


7 J J 






1 nn 
J. . uu 


22,99 




S04 




































ATOM 


5578 


01 


S04 


S 






1 


.720 


-71. 


882 


-24. 


053 


1.00 


21.1 


8 




S04 




































ATOM 


557 9 


02 


S04 


S 






0 


908 


-69. 


659 


-23. 


626 


1. 00 


22 .47 




S04 




































ATOM . 


5580 


03 


S04 


S 






2 


337 


-70. 


752 


-22. 


018 


1.00 


23.88 




S04 






504 






























ATOM 


5581 


04 


s 






0. 


088 


-71. 


522 


-22. 


328 


1,00 


22.50 




S04 




































TEREND 
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TABLE 2 ATOMIC COORDINATES OF E.COLI MURG C-ALPHA 
BACKBONE ATOMS 



ATOM 


2649 


CA 


LYS 


B • 


7 


ATOM 


2651 


CA 


ARC 


B 


8 


ATOM ■ 


2662 


CA 


LEU 


B 


9 


ATOM 


2670 


CA 


MET 


B 


10 


ATOM 


2678 


CA 


VAL 


B 


11 


ATOM 


2685 


CA 


MET 


B 


12 


ATOM 


2693 


CA 


ALA 


B 


13 


ATOM 


2698 


CA 


GLY 


B 


14 


ATOM 


2702 


CA 


GLY 


B 


15 


ATOM 


. 2706 


CA 


THR 


B 


•16 


ATOM 


2713 


CA 


GLY 


B 


17 


ATOM 


2717 


CA 


GLY 


B 


18 


ATOM 


27 21 


CA 


HIS 


B 


19 


ATOM 


2731 


CA 


VAL 


B 


20 


ATOM 


2738 


CA 


PHE 


B 


21 


ATOM 


2750 


CA 


PRO . 


B 


22 


ATOM 


2756 


CA 


GLY 


B 


23 


ATOM. 


2760 


CA 


L5U 


B 


24 


ATOM 


2768 


CA* 


ALA 


B' 


25 ■ 


ATOM 


2773 


CA 


VAL 


B 


26 


ATOM . 


2780 


CA 


ALA 


B 


27 


ATOM 


2785 


CA 


HIS 


B 


28 


ATOM 


2795 


CA 


HIS 


B 


29 


ATOM 


2805 


CA 


LEU 


B 


30 


ATOM 


2813 


CA 


MET 


B 


31 


ATOM 


2821 


CA 


ALA 


B 


32 


ATOM 


2826 


CA 


GLN 


B 


33 


ATOM 


2835 


CA 


GLY 


B 


34 


ATOM 


"2839 


CA 


TRP 


B 


35 


ATOM 


2853 


CA 


GLN. 


B 


36. 


ATOM 


2862 


CA. 


■ VAL 


B 


37 


ATOM 


2869 


CA 


ARG 


B 


38 


ATOM 


2880 


CA 


TRP 


B 


39 


ATOM 


2894 


CA 


LEU 


B 


40 


ATOM 


2902 


■ CA 


GLY 


B 


41 


ATOM 


2906 


CA 


THR 'B 


42 


ATOM 


2913 


CA 


■ALA 


B 


43 


ATOM 


2918 


CA 


ASP 


B 


44 


ATOM 


2926 


CA 


ARG 


B 


45 


ATOM 


2937 


CA 


MET 


B 


46 


ATOM 


2945 


CA 


GLU 


B 


47 


ATOM 


2954 


CA 


ALA 


B 


48 


ATOM 


2959 


CA 


ASP 


B 


4 9 


ATOM 


2967 


CA 


LEU 


B 


50. 


ATOM 


2975 


CA 


VAL 


B 


3 1 


ATOM 


2983 


CA 


PRO 


B 


c o 


ATOM 


2989 


CA 


LYS 


B 


3 J 


ATOM 


o r\ n o 

2998 


C A 

LA 


HIS 


B 




ATOM 


3008 


CA 


GLY 


B 




•ATOM 






ILE 


B 


56 


ATOM 


3020 


CA 


GLU 


B 


57 


ATOM 


• 3029 


CA 


ILE 


B 


58 


ATOM 


3037 


CA 


ASP 


■B 


59 


ATOM 


3045 


CA 


PHE 


B 


60 


ATOM 


* 3056 


CA 


ILE 


B 


61 


ATOM 


3064 


CA 


ARG 


B 


62 


•ATOM 


3075 


CA 


ILE 


B 


63 


ATOM 


3083 


CA 


■ SER 


B 


'64 


ATOM 


3089 


CA 


GLY 


B 


65 


• ATOM 


3093 


CA 


LEU 


B 


66 


ATOM 


3101 


CA 


ARG 


B 


67 



-6.512 - 
-6. 682 
-4 .094 
-4 .048 
-1.982 
-0.5'23 
0.508 
-0.513 
-0.700 
1.920 
5.367 
3.631 
3.548 
-0.098 
0. 517 
2. 986 
0.787 
-2.201 
-0. 197 
0. 466 
-3. 116 
-4.574 
-2.070 
-3.136 
-6.849 
-6.510 
-5.182 
-8.305 



45.403 - 

-47.303 

-47.039 

-49.055 

-47.605 

-49.707 

-47.410 

-47.804 

-45.047 

-46,787 

-4 5.567 

-42.529 

-43.865 

-42.894 

-39.136 

-39.252 

-41. 864 

-39.551 

-36.754 

-38.955 

-40. 222 

-36.702 

-35.623 

-38.417 

-38.064 

-34.511 

-36.070 

-38.169 



-7,016 
-9. 175 
-7 . 4 17 
-8.219 
-6.456 
-5.200 
--4.69fl 
-5.787 
-9.000 
- -7.455 
-4 .887 
-4 .881 
-5.458 
-8.821 
-10.143 
^8.026 
-8.299 
-12.111 
-11,998 
-10.116 
-12.938 
-10.909 
-12 .228 
-10.217 
-10.039 
-8.809 
-6.832 
-5.709 
-2.036' 
-2.35.6; 
0.679 
2.591 
3.6:71 



-41.246- 
-43.535 
-44.516 
-47.286 
-48.. 070 
-51.364 
-51.450 
-53.141 
-52'. 595 
-51.942 
-49.367 
-45.5'81 
-45.655 
-47,344 
-44 .065 
-41.484 
-42. 641 
-42.601 
-39.054 
-38.212 
-39.481 
-42.517- 
-46.083 
-48. 658 
-52^:442 
-54. 410 
-57. 616 
-^59.416 
-59.770 
-60.520 
-62.355 
-61,.413 
-57.9'28 



47.519 1 
-44 .240 
-41.477 
-38.275 
-35.449 
-32.613 
-29.752 
-26. 120 
-23.536 
-21,421 
-22.392 
-23.87 2 
-27.435 
-27.965 
-28.160 
-31 .086 
-32.752 
-32. 401 
-34 .013 
-37.056 
-37.199 
-37. 190 
-39.806 
-42.162 
-41.424 
-42.722 
-45.938 
-46.353 
-44 . 508 
-42. 402 
t39. 184 
-36.730 
-33.471 
-32.026 
.-28.257 
-25.027 
-23.047 
-19.632 
-20-763 
:-21.249 
-25.029 
-24 .414 
-23.009 
-24 .840 
-28.449 
-28,453 
-27.064 
-30.259 
-32.447 
-33.514 
-33,467 
-31.553 
-31.720 
-28.713 
-28.269 
^25; L33- 
T24..231 
-20.5.05 
-19.199: 
-22.'3S5 
^21-. 277 



.00 45.28 BBBB 
1.00 38. 63 BBBB 
1.00 30.88 BBBB 
1.00 26.66 BBBB 
1.00 23.16 BBBB 
1.00 24 . 54 BBBB 
BBBB 
BBBB 



00 29.43 
00 33.82 



00 36:08 BBBB 
00 38.51 BBBB 
0.0 36. 57, BBBB 
00 33.48 BBBB 
00 28.22 BBBB 



1.00 27.77 BBBB 
1,00 29.00 BBBB 
1.00 26.12 BBBB 
1.00 25.07 BBBB 
1.00. 25. 32 BBBB 
1 .00 25 .94 BBBB 
1,00 25.70 BBBB 
1 . 00 26 . 15 BBBB 
1.00 29.32 BBBB 
1 .00 32 .38 BBBB 
1. 
1. 
1, 
1, 
1* 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



00 32 .00 BBBB 
00 34 .'91 BBBB 
00 37,55 BBBB 
00 38.24 BBBB 
00 35.75 BBBB 
00 34 . 58 BBBB 
00 35.40 BBBB 
, 00 34 . 16 BBBB . 
.00 31.56 BBBB 
.00 27.41 BBBB 
.00 24 .71 BBBB 
.00 23:47 BBBB 
.00 2 9.84 .BBBB 
.00 38.81 BBBB 
.00 44.47 BBBB 
1 .00 40-4 4- BBBB 
1.00 36:33 BBBB 
1,00 3 1.7 9 BBBB 
1.00 -•3.2 .'58 BBBB 
1.00 35.60 BBBB 
1.00 33.49 BBBB 
1.00 32.68. BBBB 
1,00 3-4 .43 BBBB 
1 vOO '36.73 . BBBB 
1.00^ 34 .62 BBBB 
1.00 35.34 BBBB 
1.00 -33.81 BBBB 
1,00 34 .16 .BBBB. 
1:00 31:38 -BBBB 
l,0O-3T'.09 BBBB 
1.0O--30V3'2 BBBB. 
■ l". 00" Z8,55' BBBS 
1: 00 ' ie.. 76 -.BBBB. 
•l',-0Q';3V.; 38 -.BBBB 

l"" b6': 37*itit^^teff 

••liX)0;.3t'l3--BSBB: 

•■•i'.6a;:3's..i7;...:bBB3 
\.i;bb:36r9..g--BSBB 
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ATOM 


3112 


CA 


GLY 


B 


68 


7 


.380 


-57 


.427 


-20 


.685 


1 


.00 


26 


.79 


BBBB 


ATOM 


3116 


CA 


LYS 


B 


69 


8 


.238 


-60 


.463 


-22 


.796 


1 


.00 


23 


.93 


BBBB 


ATOM 


3125 


CA 


GLY 


B 


70 


10 


.755 


-60 


.229 


-25 


.636 


1 


.00 


22 


.26 


BBBB 


ATOM 


3129 


CA 


ILE 


B 


71 


10 


.357 


-62 


.386 


-28 


.762 


1 


.00 


23 


:55 


BBBB - 


ATOM 


3137 


CA 


LYS 


B 


72 


12 


.038 


-65 


.491 


-27 


.343 


1 


.00 


24 


.92 


BBBB 


ATOM 


314 6 


CA 


ALA 


B 


73 


9 


.839 


-65 


.306 


-24 


.233 


1 


.00 


21 


,18 


BBBB 


ATOM 


3151 


CA 


LEU 


6 


74' 


6 


,745 


-64 


.762 


-26 


.387 


1 


.00 


19 


,36 


BBBB 


ATOM- 


3159 


CA 


ILE 


B 


75 


7 


.434 


-67 


.768 


-28 


.601 


1 


,00 


21 


.18 


BBBB 


ATOM 


3167 


CA 


ALA 


B 


76 


7 


.996 


-69 


.726 


-25 


.374 


1 


.00 


21 


.72 


BBBB 


ATOM 


3172 


CA 


ALA 


B 


77 


4 


.289 


-69 


.121 


-24 


.655 


1 


.00 


21 


.07 


BBBB 


ATOM 


3178 


CA 


PRO 


B 


78 


2 


.772 


-70 


.846 


-27 


.771 


1 


.00 


20 


.95 


BBBB 


ATOM 


3184 


CA 


LEU 


B 


. 79 


-0 


.896 


-70 


,728 


-26 


.783 


1 


.00 


21 


.32 


BBBB 


ATOM . 


3192 


CA 


ARG 


B 


80 


-0 


.980 


-67 


.115 


-25 


.637 


1 


.00 


21 


.30 


BBBB 


ATOM 


.3203 


CA 


ILE 


B 


81 


1 


.113 


-65 


.621 


-28 


.421 


1 


.00 


19 


.47 


BBBB 


ATOM 


3211 


CA 


PHE 


B 


82 . 


-0 


.875 


-67 


.582 


-31 


.038 


1 


.00 


• 19 


.15 


BBBB 


ATOM 


3222 


CA 


ASN 


B 


83 


-4 


.150 


-66 


.332 


-29 


.577 


1 


.00 


20 


.90 


BBBB 


ATOM 


3230 


CA 


ALA 


B 


84 


-3 


.177 


-62 


.647 


-29 


.484 


1 


.00 


19 


.30 


BBBB 


ATOM 


3235 


CA 


TRP 


B 


85 


-1 


.820 


-63 


.111 


-33 


.032 


1 


.00 


20 


.56 


BBBB 


.ATOM 


3249 


CA 


ARG 


B 


86 


-5 


. 140 


-64 


.660 


-34 


.166 


1 


.00 


23 


.28 


BBBB. 


ATOM 


3260 . 


CA 


GLN 


B 


87 


-7 


.101 


-61 


.802 


-32 


.567 


1 


.00 


24 


.07 


BBBB 


ATOM 


3269 


CA 


ALA 


B 


88 


-4 


.996 


-59 


.183 


-34 


.355 


1 


.00 


23 


.78 


BBBB 


ATOM 


3274 


CA 


_ ARG 


B 


89 


-5 


.285 


-61 


. Ill 


-37 


.636 


1 


.00 


24 


.94 


BBBB 


ATOM 


3285 


CA 


'ALA 


B 


90 


-9 


.088 


-61 


.151 


-37 


.383 


1 


.00 


26 


.16 


BBBB 


ATOM 


3290 


CA 


ILE 


B 


91 


-9 


108 


-57 


.400 


-36 


.733 


1 


.00 


26 


97 


BBBB 


ATOM 


3298 


CA 


MET 


B 


92 


-6 


872 


-56 


.693 


-39 


.717. 


1 


.00 


29 


03 


BBBB 


ATOM 


3306 


CA 


LYS 


B 


93 


-8 


735 


-59 


.038 


-42 


.050 


1 


.00 


33 


20 


BBBB 


ATOM 


3315 


CA 


ALA 


B 


94 


-11 


943 


-57 


.157 


-41 


.183 


1 


.00 


33 


62 


BBBB 


ATOM 


3320 


CA 


TYR 


B 


95 


-10, 


504 


-53 


620 


-41 


.224 


1 


.00 


33 


83 


BBBB 


' ATOM 


3332 


CA 


LYS 


B 


96 


-8 


104 


-54 


327 


-44 


.122 


1 


.00 


33 


85 


BBBB 


* ATOM 


3342 


CA 


PRO 


B 


.97 


-5 


490 


-51 


623 


-43 


419 


1 


.00 


31 


82 


BBBB 


ATOM 


3348 


CA 


ASP 


B 


■ 98 


-3 


049 


-50 


685 


-46 


188 


. 1 


.00 


29 


78 


BBBB^ 


■ ATOM 


3356 


CA 


VAL 


B 


99 


-0 


296 


-50 


214 


-43 


660 


1 


.00 


26 


75 


BBBB^ 


. ' ATOM 


3363 


CA 


VAL 


B 


100 . 


0, 


227 


-50 


613 


-39 


936 


1 


.00 


23 


59 


BBBB 


ATOM 


3370 


CA 


LEU 


B 


101 • 


2. 


214 


-48 


199' 


-37 


797 


1 


00 


21, 


59 


BBBB 


: • ATOM 


3378 


CA 


GLY 


B 


102 


3. 


796 


-49 


357 


-34 


549 


1 


00 


19. 


23 


BBBB. 


'; ATOM . 


3382 


CA 


MET 


B 


103 


4 . 


892 


-46 


597 


-32 


191 


■ 1 


00 


18, 


93 


BBBB 


. • ■ :/ATOM 


• 3390 


CA 


GLY 


B 


104 • 


6. 


275 


-49 


080 


-29 


686 


1 


00 


21, 


89 


BBBB 


■'•ATOM 


.3394 


CA 


GLY 


B 


105 


4 . 


593 


-50. 


905 


-26 


827 
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TABLE 3 ATOMIC COORDINATES OF E.COLI MURG C- ALPHA 
BACKBONE AND CONSERVED AMINO ACID RESIDUES 
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CA 
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-4 

-4 

-1, 

-0, 
0, 
0. 

-0. 
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-6.512 
-6.682 
.094 
.048 
.982 
.523 
.508 
.150 
.513. 
.107 
0.975 
-0.986 
-0.700 
0.539 
.293 
.920 
.367 
.949 
3.631 
3.825 
4.345 
3.416 
3.548 
3.772 
4 .957 
6.281 
4 .845 
6.046 
'6.936 
2.280 
2.300 
-0.098 
0.517 
2.986 
0.787 
-2.201 
-0.197 
0.466 
-3.116 
-4.574 
-2.070 
-3.136 
-6.849 
-6.510 
-5.182 
-8.305 
-7.016 
-9.175 
-7.417 
-8.219 
-6.456 
-5.200 
-4.691 
-5.787 
-9.000 
-7.455 
-4.887 
-4.881 
-5.458 
-8.821 
-10.14:3 



-45.403 
-47.303 
-47.039 
-49.055 
-47.605 
-49.707 
-47.410 
-47.934 
-47.804 
-46.595 
-46. 040 
-46. 188 
-45.047 
-45.254 
-44 .311 
-46.787 
-45.567 
-43.752 
-42.529 
-42.593 
-41, 650 
-4 3. '6 9 9 
-43.865 
-45.349 
-45.966 
-45.694 
-47.025 
-47.380 
-46.589 
-43-370 • 
-43. .049 
-42.894 
-39.136 
-39.252 
-41 .864 
-39.551 
-36.754 
-38.955 
-40.222 
-36:702 
-35.623 
-38.417 
-38.064 
-34:511 
-36.070 
-38il69 
-41.246 
-43:535 
-44 .516 
-47:286 
-48 .070 
-51.364 
-51.450 
-53.141 
-52.595 
-51.942 
.-49.367 
r 4 5. .-5 81 
■ -•4-5.655 
-47 , 344 
-44.065 



-47.519 
-44 . 240 
-41.477 
-38.275 
-35.449 
-32.613 
-29.752 
-27.405 
-26.120 
-25.299 
-25.479 
-24.385 
-23.536 
-22.683 
-22. 426 
-21.421 
-22.392 
-23.150 
-23.872 
-25.378 
-25.984 
-25.988 
-27.435 
-27.779 
-27.094 
-27 . 184 
-26.217 
-25.798 
-26.369 
-28.144 
-29.337 
-27.965 
-28.160 
-31.086 
-32.752- 
-32.401 
-34 .013 
-37.056 
-37.199 
-37.190 
-39.806 
-42.162 
-41.424 
-42.722 
-45.938 
-46.353 
-44 .508 
-42.402 
-39.184 
-36.730 
-33.471 
-32.026 
-28.257. 
-25.027 
-23.047 
-19.632 
-20.763 
-2i.249 
■ -25.029 
-24 . 4-14' 
-23.009 



1.00 4 5.28 BBBB 
1.00 38.63 BBBB 
1.00 30.88 BBBB 
1.00 26.66 BBBB 
1.00 23.16 BBBB 
1 .00 24 . 54 BBBB 
1.00 29.43 BBBB 
1.00 32.46 BBBB 
1.00 33.82 BBBB 
1.00 34.82 BBBB 
1.00 35.47 



00 
00 
00 
00 
00 
00 
,00 
.00 
,00 



BBBB 
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36.08 BBBB 



36.84 BBBB 

36.03 BBBB 

38.51 BBBB 

36.57 BBBB 

33.83 BBBB 

33.48 BBBB 

33.12 BBBB 

00 35.38 BBBB 
00 



30.26 BBBB 
i.OO 28.22 BBBB 
1.00 25.81 BBBB 
1.00 25.35 BBBB 
1.00 24.18 BBBB 
1.00 24.57 BBBB 
1.00 23,08 BBBB 
1.00 25.51 BBBB 
1.00 27.91 BBBB 
1.00 ..2 6. 91 BBBB . 
1.00 27.77 BBBB 
1,00 29.00 BBBB 
1.00 26.12 BBBB 
1.00-25.07 BBBB 
1.00 2 5.32 BBBB 
1.00 25.94 BBBB 
1 .00 25. 70 BBBB 
1 .00 26. 15 BBBB 
1.00 29. '32^ BBBB 
l-.OO 32. 38- BBBB. 
1.00 32.00 BBBB 
I.OO 34 .91 BBBB 
,1.00 37.55 BBBB 
I'.OO 38.24 BBBB 
1.00 35.75 BBBB 
1.00- ^4 . 58 BBBB 



00 



35.40 BBBB 
00 34 . 16 BBBB 
00 31.56 BBBB 
00 27 .. 41 BBBB. 
00 24 .71 B'BBB 
00 2 3. '..4 7 .BBBB 
00' 29 :8 4 -.BBBB; 
• 1:00 38.81 BBBB- 
.1.00 4'4:;4 7, BBEB , 
.1.6o '40.-.4.4..:3EiBB. . 
ll00-;'S6:33:5BB;B' 
. a.'0.0- 3iv^$^"BBgB' 

' ■••I'.OO ;-32.T'5:a:BBB.^ 

I^O0'^35;*6O':BB'BEK' 
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-8.026 -41,484 -2.4.840 1.00 33.49 BBBB 
-8.299 -42.641 -28.449 1.00 32.68 BBBB 
-12.111 -42.601 -28.453 1.00 34.43 BBBB 
-11.998 -39.054 -27.064 1.00 36.73 BBBB 
-10.116 -38.212 -30.259 1.00 34.62 BBBB 
-12.938 -39.481 -32.447 1.00 35.34 BBBB 
-10.909 -42.517 -33,514 1.00 33.81 BBBB 
-12,228 -46.083 -33.467 1.00 34.16 BBBB 
-10.217 -48.658 -31.553 1.00 31.38 BBBB 
-10.039 -52.442 -31.720 1.00. 31.09 BBBB 
.-.8.809 -54.410 -28.713 1.00 30.32 BBBB 
-6.832 -57.616 -28.269 1.00 28.55 BBBB 
-5.709 -59,416 -25.133 1.00 30.76 BBBB, 
-2.036 -59.770 -24.231 1.00 31.38 BBBB 
-2.356 -60.520 -20.505 1.00 37.51 BBBB 
' 0.679 -62.355 -19.199 1.00 37.13 BBBB 
2,591 -61.413 -22.355 1.00 33.17 BBBB 
3.671 -57.928 -21.277 1.00 30.90 BBBB 
7.380 -57.427 -20,685 1.00 26.79 BBBB 
8.238 -60.463 -22.796 1.00 23.93 BBBB 
10.755 -60.229 -25,636 1.00 22.26 BBBB ^ 
10.357 -62.386 -28.762 1.00 23.55 BBBB 
12.038 -65.491 -27.343 1.00 24.92 BBBB 
9.839 -65.306 -24.233 1.00 21.18 BBBB 
6.745 -64.762 -26.387 1.00 19.36 BBBB 
7.434 -67.768 -28.601 1.00 21.18' BBBB 
7.996 -69.726 -25.374- 1.00 21.72 BBBB 
4.289-69.121 -24.655 1.00 21.07 BBBB 
2.772 -70.846 -27.771 1.00 20 . 95 BBBB 
-0.896 -70.728 -26.783 1.00 21.32" BBBB 
-0.980 -67.115 -25.637 1.00 21^30 BBBB 
1.113 -65.621 -28.421 1.00 19.47 BBBB 
-0.875 -67.582 -31.038 1.00 19.15 BBBB 
-4.150 -66.332 -29.577 1.00 20.90 BBBB 
-3.177 -62. .64,7 -29.484 1.00 19.30 BBBB 
-1.820 -63,111 -33,032 1.00 20.56 BBBB * 
-5,140 -64.660 -34.166 1.00 23.28 BBBB 
-7.101 -61.802 -32.567 1.00 24.07 BBBB 
-4.996 -59.183 -34.355 1.00 23.78 BBBiB 
-5.285 -61.111 -37.636 1.00 24.94 BBBB 
-9.088 -61.151 -37,383 1.00 26.16 BBBB 
-9.108 -57.400 -36.733 1.00 26.97 BBBB 
-6.872 -56.693 -39.717 1.00 29.03 BBBB 
-8.735.-59.038 -42.0,50 1 . 00 . 33 . 20 BBBB 
•11.943 -57.157 -41.183 1.00 33.62 BBBB 
10.504 -53.620 -41.224 1.00 33,83 BBBB 
-8.104 -54.327 -44.122 1,00 33.85 BBBB 
-5.490 -51.623 -43.419 1,00 31,82 BBBB 
-3,049 -50.685 -46.183 1.00 29.78 BBBB 
-0,296 -50.214 -43,660 1.00 26.75. BBBB 
0.227 -50.613 -39.936 1.00 ^3.59 BBBB 
2.214 -48.199 -37. 797 1 . 00 . 2 1 . 59 BBBB 
3,796 -49.357 -34.549 1.00 19.23 BBBB 
4.892 -46.597 -32.191 1,00.18.93 BBBB 
5.640 -48.450 -30.827 1.00 21,56 BBBB . ^ 
6.275 -4 9.080 -29.686 1 . 00 21 , 89 'bbbB 
5.192 -49-614.-28.764 .1.00 23,28 BBBB 
4.009 -49.353 r28.-980 1.00 22.50 BBBB ' 
4.593 -50.905 -26.827 I.'OO 23..5-4 BBBB •' 
3.818 -54;.554 -26.159 1.00 22.37 -BBBb'. , .'. 
0.557 -54".'694 -28.099- 1 . 00 • l^-. d-6 'BBBB^ ; , ^ - :. 
2.488 -53.892 -31.290 1 .00 .^l^i,ei:/BBB^: ■•i-.-~y'': 
4.251 ^57.256 -31 . 023 • 1 ;.0d. 26^'^^-^BiBtf'•-.^.■- 
1.251 -59.478 -31.855 IvOO T^.^ 9^: &B3.B•■ 
-0.160. -56.702.-34.025 " 1 , QO :,a'9^6b BBBB;^ ' 
3.014 -56.417 -36,074 l)m\.l%'9i^^BBB::^ 
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B 113 
B 114 
B 115 
B 116 
B 117 
B 118 
B 119 
B .120 
B 121 
B 122 
B 123 
B 124 
B 125 
B 125. 
B 125 
B 125 
B 125 . 
B 125 
B 125 
B 125 
B 125 
B 125 
B 126 
B 126 
B 126 
B 126 
B 126 
B 126 
B 126 .. 
B 126 
B 126 
b" 127 
B 128 
B 129 
B 130 
B 131 
B 132 
B 133 
B 134 
B 135. 
B 136 
B 137 
B 138 
B 139 
B 140 
B 141 
B 142 
B 143 
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B 145 
B 146 
B 147 
B 148 
B 149 
B 150 
B 151 
B 152 
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B 155 
• B 156 
B 157 
B 158 
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B 160 
B 161 



3. 
-0, 

0. 

3, 

1. 
-1. 

1. 

0. 

3. 

4. 

6. 

7. 



.265 
.334 
.167 
.365 
.735 
.069 
.354 
.568 
.625 
.743 
.200 
.749 
8.182 
. 8.814 
7.858 
8.432 
8.300 
9.274 
9.631 
9.054 
. 9.196 
8.378 
10.444 
10.947 
12.252 
12. 958 
12.119 - 
11.767 - 
11.807 - 
11.2.05 - 
12.016 - 
10.682 - 

13.406 - 
17.203 - 
17.160 - 
14.978 - 
12.007 - 
11.903 - 

9.202 • 

10.407 - 
13.886 ' 
12.753 

9.744 
12.128 
13.279 
9.963 
9.331 • 
9.262 
10.436 
11.947 
12.338 
13.762 
13.559 
17.239 
20.310 
21.629 
18.447 
18.925 
22. 158 
20.765 
17,170 
■ 16.367 
16.337 
13.155 
12.72.4 
9:456 



60.184 
60.292 
57.516 
59.126 
62.573 
60.957 
•59.174 
■55.744 
•53.477 
-52.594 
-49.184 
-48.485 
-46.638 
-45.413 
-44.218 
-42.948 - 
-42.368 - 
-42.127 - 
-41.095 - 
-41.218 - 
-45.642 - 
-46.117 - 
-4 5.332 - 
-45.452 - 
-46.246 - 
-46.206 - 
-46.824 - 
-48.014 - 
-46.124 - 
-44.027 ' 
-43.300 
-42.270 
-43.097 
-43.019 
-46.716 ■ 
-49:139 
-50.532 
-54.293 
-54 ;S60 
-52. 419 
-53.949 
-57.345 
-56.188 
-54.092 
57.337 
57.818 
■54 .107 
52.595 
■49.238 
.48.311 - 
-44.736 - 
-43.418 - 
-40.032 - 
-39.820 - 
-41.541 - 
-44.537 - 
-46;476 - 
-48.506 - 
-48.-751 - 
-4 7,5 68 - 
-4:6:4"07 ■ 
-4 3,04 4 
-4.0.34 4' ■ 
-38.265 : 
-36.921 
-36.807 



36.429 
37.661 
40.229 
41,478 
41.873 
•43.882 
■46.192 
-44.731 
■44.591 
-41.083 
-40.310 
-36,915 
-35.447 
-34.981 
-35.067 
-34.511 
-33,295 
-35,236 
-34 . 490 
-33.307 
-33.519 
-32.725 
-33.186 
-31.817 
-31.790 
-30, 439 
-29.338 
-29.471 
-28 .349 
-31.326 
-31. 908 
-29.735 
-27 .216 
-27.294 
■26.488 
•28.461 
•26.568 
■26,020 
-28.639 
-31.324 
-31.144 
-32.4 24 
-34.431 
-36.542 
-38.182 
-40.016 
-40. 498 
-43.984 
-42.618 
-39.252 
-37.993 
-34 .712 
-33.009 
-32.098 
-33.535 
-:31.595 
-30.753. 
-33.937 
-35.993 
-39:346 
-38.843 
-:40:'4 60 
-37.7 64 
-37 .a89 
-34.355 
32.375 



1.00 
1.00 
1.00 
1.00 
1.00 



.00 
.00 
.00 
.00 
.00 
.00 



19.49 
18.70 
21.84 
23.22 
22.61 
25.70 
27.80 
24.85 
22.63 
22.03 



1.00 
1 .00 
1.00 
1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 
1,00 
1.00 
1.00 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1:00 

1,00 



00 
00 
-00 
00 
00 
1.00 
1 .00 
1.00 
1.00 
1.00 
1.00 

1 :.oo 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 

1.6.0 
■ 1.09 

l.QO 

i'v 00 

1.00 



20.82 
22.10 
21 .40 
21.42 
21.57 
23.73 
22.15 
26.23 
24.20. 

26.07 

21.70 

19.81 

21.20 

22.15 

21.99 

22.04 

21.43 

21.92 

21.08 

21.93 

21. 33 
22,81 

22. 96 
25.36 
•28 . 00 
25.88 
2-4 .05 
24 .54 
21.22 
20,50 
22.79 
22.06 
23.15 
25.29 
28.05 
26.09 
25.03 
26.10 
.24.7 3 
23.62 
23.15 
25.05 
26.88 
29.39 
31.87 
32.62 
32.71 
34.83 
38 . 97 
41-. 08 
.37.55'; 
/i34.v-4.0' 

•28/10: 
'^26-.'93 



BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB . 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB ' 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB . 
BBBB 
BBBB 
BBBB 
BBBB . 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB • 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB, 
BBBB 
BBBB 
BBBB- 

"bbbb' 

,BBB.3 

TbbbB 

■&36B. 

:b;8b.b 
•bbb.b 

;:-BBBB; 
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ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
• ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
•ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
. ATOM 
" ATOM 
• ; ATOM 
. ATOM 
ATOM 
ATOM 
■ ATOM 
ATOM 
ATOM 
ATOM 
ATOM - 
; •; ATOM • 
'".fKTOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
. ATOM ; 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM . . 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 

atom' 

-ATOM 
ATOM 
ATOM 
ATOM 
ATOM • 



3806 
3812 
3819 
3830 
. 3837 
3845 
3852 
3860 
3865 
3874 
3880 
3889 
3895 
3904 
3913 
3924 
. 3932 
3937 
3941 
3952 
3961 
3966 
3972 
3979 
3990 
3997 
4005 
4012 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
402 6 
4027 
4028 
4029 
4030 
4031 
4033 
4041 
4042 
.4043 
4044 
4 04 5 
. 4046 
40 4 7 
4048 
4049 
4051 
4062 
4070 
4078 
4086 
4 095 
4102 
4111 
4117 
4126 
.4133 
4138 
4143 
4152 



OA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA . 
CA 
CA' 
CA 
CA 
CA 
CA 
CA 
N 

CA 
C 
0 
N 

CA 
C 
O 
N 

QA 
CB 
OG 
C 
0 
CA 
. N 
CA 
C 
0 
N 

CA 
CB 
C 
0 

CA 
CA 
CA 
CA 
CA. 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 



PRO B 162 
VAL B 163 
ARC B 164 
THR B 165 
ASP B 166 
VAL B 167 
LEU B 168 
ALA B 169 
LEU B 170 
PRO B 171 
LEU B 172 : 
PRO B 173 : 
GLN B 174 ■ 
GLN B 175 
ARG B 176 ■ 
LEU B 177 
ALA B 178 . 
GLY B 179 
ARG B 180 
GLU B 181 
• GLY B 182 
. PRO B 183. 
VAL B 184 
ARG B 185 
VAL B 186 
LEU B 187 
VAL B 188 
VAL B 189 
GLY B 190' 
GLY B 190^ 
GLY B 190' 
GLY B 190. 
GLY B 19r 
GLY B 191 
GLY B 191 ' 
•GLY B 191, 
SER B 192 
SER B 192 
SER B 192 
SER B 192 
SER B. 192 
SER B 192. 
GLN B 193 
GLY B 194: 
GLY B 194 
GLY B 194- 
GLY B 194 
ALA B 195 
ALA B 195 
ALA B 195 
ALA B 195 
ALA B 195 
ARG B 196 
ILE B 197 
LEU B 198 
ASN B 199 
GLN B 200 
THR B 201 
MET B 202 
PRO B 203 
GLN* B 204 
VAL B 205 
ALA B 206 
ALA B 207 
LYS B 208 
LEU B 209 



6.315 -34.747 
6.456 -31.379 
3.667 -28.953 
3.038 -26.307 
3.252 -23.404 
6.746 -24.503 
7,780 -25.002 
6.580 -21.455 
9.002 -19.905 
11.611 -17.457 
15.157 -18.780 
17.450 -18.550 
19.526 -15.527 
16.365 -13.525 
14.611 -14.635 
17.673 -13.970 
18.766 -10.776 
7.993 



19.846 
18.676 -9.965 
20.545 -9.027 
19.871 -9.586 
19.450 -12.832 
19.524 -16.146 
15.873 -17.216 
15.508 -20.771 
12.361 -22.710 
11.774 -25.775 
9.298 -28.234 
8, 
7. 



Ill 
914 
6.808 



-29.887 
-31. 188 
-32.026 
•6.668 -33.208 
6.025 -31.430 
4.935 -32.163 
3.676 -32.104 
3.691 -31.556 
2.587 -32.673 
1.313 -32.665 
0.283 -33.532 
0.702 -34.887 
. 1.419 ^33.128 
0,862 -32.499 
2.292 -34.763 
4.291 -33.398 
5.398 -32.711 
6.584 -33.630 
6.442 -34 .851 
7,761 -33.045 
8. 977 -33.819 
10.073 -33.387 



423 -33.590 
955 -32.533 
538 -34.512 



13.329 -34.168 
13.069 -30.833 
10.497 -29.447 
12,955 -30.326 
16.215 -29.345 
15.567 -26.048 
14.608 -23:, 963 
18.033 -24'. 708 



19.672 
17.980 
19.442. 



-24 .033 
•20.610 
-19.857: 



22.915 -20.595 
22.577 -18.640'- 



-33.004 
-31.216 
-30.246 
-32.924 
-30. 466 
-29.440 
-33.075 
-33.756. 
-31.268 
-32.642 
-33.062 
-29. 977 
-31 .049 
-31 ,718 
-28,525 
-26.331 
-28.131 
-25.784 
-22.787 
-19.621 
-15.943 
-13.913 
-15.729 
-16. .011 
rl4.741 
-15.604 
-13.381 
-14 .'948 
-13.615 
-12.994 
-13.604 
-13.283 
-14.497 
-15.115 
-14.269 
-13.165 
-14.779 
-14.064 
-14.801 
-14.877 
-12, 609 
-11.714 
-11.033 
-10.98 6 
-10.350 
-10. 146 
-10. 191 
-9.938 
-9.709 
-10.679 
-8.267 
-7.923 
-6.010 
-6.164 
-8.003 
-5.563 
-2.794 
-4 .474 
-6.268 
-3.220 
-1. 68 4 
-5.04 3. 
-5.013 ' 
-1.57-6 
-2,919 
^6.171 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

i.do 

1.00 
1.00 

1 .00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

.00 

.00 

.00 

.00 

.00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 



26.14 BBBB 
27.75 BBBB 
32. 36 BBBB 
31.74 BBBB 
30.64 BBBB 
25.91 BBBB 
28.46 BBBB 
31.43 BBBB 
29.60 BBBB 
30.11 BBBB 
28.33 BBBB 
25.25 BBBB 

25.46 BBBB 

28.47 BBBB 
29.01 BBBB 
29.90 BBBB 

30.78 BBBB 
30,10 BBBB 
28,97 BBBB 

31.79 BBBB 
27,75 BBBB 
22.93 BBBB 
18.01 BBBB 
17.62 BBBB 
16.47 BBBB 



1.00 
1.00 
1.00 
1.00 
1.00 



00 
00 
00 
00 
00 
00 
00 . 
00:. 



1 . 00; 

i ::bO:' 

h.PQ: 



16.75 BBBB 
18.41 BBBB 
22, 11 BBBB 
25.60 BBBB 
27.28 BBBB 
2.9. 67 BBBB 
29. 36 BBBB 
30.56 BBBB 
31.94 BBBB 
33.11 BBBB 
32.14 BBBB 
34.23 BBBB 
35.91 BBBB 
36.87 BBBB 
39. 58 BBBB 
36.41 BBBB 
35.78 BBBB ' 

38. 53 BBBB 
36.47 BBBB 
35.02 BBBB 
34 .51 BBBB 
34 .26 BBBB 

33.54 BBBB 
33.12 BBBB 
3-3.17 BBBB 
32.87 BBBB 
31.47 BBBB 
32.63 BBBB 
28. 10 BBBB 
26.58 BBBB 
27.07 'bb'bB 
30.-10 BBBB. 
27 -. 34 .BBBB ' ' 
2 3. ,68 BBBB. ' 
23: 84./BBBB-: ■ 
26 . 3 4 V. BBBB : 
24.4/tOBBaB: 
22' .'8,'4:- BBBB' "• 
%. e.by^SBB': ■: 
28:.:31,:.^BBB ;V 
:2'5.';.6:8v:BBBB 
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ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
. ATOM 
ATOM 
ATOM 
■ ATOM 
ATOM 
• ATOM 
ATOM 
ATOM 
•ATOM 
ATOM 
ATOM 
ATOM 
. ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM . 
ATOM 
ATOM. 
ATOM 
ATOM 
ATOM 
ATOM 
■ ATOM 
ATOM 
ATOM 
ATOM 
ATOM. 
ATOM 
ATOM 
ATOM 
ATOM 



4160 
4164 
4172 
4178 
4185 
4192 
4 2.00 
4214 
4224 
4233 
4239 
4243 
4252 
4256 
4262 
4271 
4280 
4286 
4293 
4302 
4311 
4316 
4328 
4333 
4342 
4347 
■ 4351 



B 



B 
B 
B 



B 
B 



4361 
4367 
4376 
4386 
4395 
-4402 
4409 
4418 
4429 
44 37 
4 4 '4 5 
4453 
4461 
4466 
4 4=71 
4476 
4488 
4493 
4507 
4512 
4520 
4527 
4534 
4541 



4546 

4 54 7 
4548 
454 9 
. 4550 
4 551 
4552 
4553 
.4554 
4555 
4556 
4 558 
4563 
4564 
4565 



CA GLY 
CA ASP 
CA SER 
CA VAL 
CA THR 
CA ILE 
CA TRP 
CA HIS 
CA GLN 
CA SER 
CA GLY 
CA LYS 
CA GLY 
CA SER 
CA GLN 
CA GLN 
CA SER 
CA VAL 
CA GLU 
CA GLN 
CA ALA 
CA TYR 
CA- AHA 
CA GLU 
CA ALA 
CA GLY 
CA GLN 
CA PRO 
CA GLN 
CA HIS 
CA LYS 
CA VAL 
CA THR 
CA GLU 
CA PHE 
CA ILE 
CA ASP 
CA ASP 
CA MET 
CA ALA 
CA ALA 
CA ALA 
CA TYR 
CA ALA 
CA TRP 
CA ALA 
CA ASP 
CA VAL 
CA VAL 
CA VAL 
CA CYS 
N ARG 
CA ARG 
CB ARG 
CG ARG 
CD ARG 
NE ARG 
QZ ARG 
NHl ARG 
*NH2 ARG 
C ARG 
'0 ARG 
CA SER 
N GLY 
CA GLY 
C GLY 



B 210 
B 211 
B 212 
B 213 
B 214 
B 215 
B 216 
217 
B 218 
B 219 
220 
221 
222 
B 223 
B 224 
225 
226 
B 227 
B 228 
B 229 
B 230 
B 231 
B 232 
B 233 
B 234 
B -235 
B 236 
B 237 
B 238 
B 239 
B 240 
B 241 
B 242 
B 243 
B 244 
B 245 
B 246 
B 247 
B 248 
B 249 
B 250 
B 251 
B 252 
B 253 
B 254 
B 255 
B 256 
B 257 
B 258 
B 259 
B 260 
B 261 
B 261 • 
B 261 
B 261 
B 261 
B 261 
B 261 
B 261 
B 261 ' 
B 261 
B 261 
B 262 
B 263 
B 263 
B 263 



-1. 

2, 
2. 
1, 
.4 , 
7 , 



20.675 
20.370 
22.098 
18.925 
15,204 
13.076 
9.661 
- 9.015 
6.149 
5.463 
2.855 
.-0.657 
.195 
.451 
.187 
.823 
.701 
.214 
6.178 
6.853 
10.185 
11.371 
10.342 
12.145 
15.215 
15.033 
14.121 
10.336 
10.277 
10.526 
7 .375 
• 5.740 
2.758 
0.999 
0.964 
- 1.932 
-0.754 

I. 245 - 
4.625 - 
5.512 - 
5.183 - 
7.301 - 
9.972 - 

10.131 - 
10.829 - 
. 13.399 - 
17.176 - 
17.535 ■ 
15.208 • 
15.581 ■ 
13.454 
12.937 
13.170 

II. 964 
11.376 
11. 4 90 
12.865 
13.218 
12.295. 
14-499 
13.351- 
13.117 
13.975 
11.850 
11.026 
11.392 
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-15.628 
-12.647 
-14 .474 
-16.308 
-15.726 
-18.850 
-19.973 
-23.303 
-25.594 
-27.800 
-30.242 
-30.914 
-29.899 
-28.934 
-25.208 
-24.239 
-26,309 
-25.247 
-21.592 
-22.046 
-23.754 
-20-766 
-18.322 
-.20. 441 
-20.417 
-16.627 
-16.198 
-15.587 
-13.558. 
-16. 608 



1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 



17.589 
20.911 
22.301 
25.651 
26.068 
•24 .242 
.24.396 
-22.392 
-24.136. 
-22.-216 
-18.933 
-20.259 
-21.6.16 
-18.224 
-16.534 
-19.025 
-19.026 
-22.603 
-25,456 
-27.957 
-31,055 
-33.397 
-34 .800 
-35.663 
-35.337 
-36,473 
-36.72.1 
-37.17 6 
-37.433. 
^37.370 
"34.871 
33.383 
36.189 
•37.151 
■38.079 
■37.793 



-4 .804 
-7.190 
-10.067 
-11.116 
-11.337 
-11.169 
-12.378 
-10. 680 
-11.735 
-8 . 684 
-9.961 
-8.628 
-5.011 
-4 .418 
-5.186 
-11519 
-0.122 
-2,791 
-2.387. 
1.329 
0 .,682 
-1.366 
1.368 
3,966 
1.714 
1.815 
-1.870 
-1.720 
-4.945 
-7.201 
-9.105 
-8 .277 
-10.177 
-9.8.37 
-13.620 
-16.802 
-19-4 57 
-21.999 
-22.138 
-25.290 
-23.390 
-20.501 
-22.886 
-24,636 
-21.303 
-20.003 
-20. 434 
-19. 194 
-18.234 
-15.374 
-15.946 
-16.212 
-16.515 
-16.104 
-14.-738 
-13.732 
-13.323 
-12.125 
-11.204 
-11-.8.48' 
.-18. .0-3 2*. 
-18.7.4 6 

19. 9 4 "9: 

20. "619 
21.361' 
•22.813,. 



00 
00 

00 
00 
00 
.00 
.00 
.00 



1.00 



1.00 
1.00 
1,00 
1.00 
1.00 
1.00 
1.00 
1 .00 
1,00 
1 .00 
1.00 
1.00 
1.00 
1.00 
l.OQ 
1.00 



26.56 
28.28 
25.73 
20.76 
19.60 
18 .75 
19. 34 
21.06 
24.30 
26.73 
30.53 
35.12 
35.34 
33.98 
33.71 
32. 32 
28.30 
24 .28 
27.23 
28.38 
26.18 
25.47 
27.51 
30.87 
28 .48 
26.23 



00 

00 
00 

do 

00 
00 
00 
,00 

i.do 

1.00 
1.00 
1.00 
1.00 
• 1.00 
1 .00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 . 00 
1.00 
1.00 
1.00. 
1.00 
1 .00 

1.00;^ 

i:or. 
'•r:oo." 
^ 'i : oo\. 
i.oo;- 
lioo; 



25.53 
24 .65 
24 .29 
22.08 
23.26 
■23.78 
25.93 
27 .03 
26.54 
2'8 : 4 8 
-36.00 
30.74 
28.41 
24 . 67 
21.78 
20.85 
22.78 
23.54 ' 
19.76 
19.51 ■ 
17.58 
18.53 ■ 
19.32 
19.85 
22.00 
22.34 
23.75 
27.16 
31.82 
36.33 
•3 -8 . 4 8 

. 37 . 25 
•38 .4 6 

•36:.79- 
23'. 9.8, , 

•22'v;4:4- 
'zl'is^' 

2 2^. 7 4-. 
2.2 ;8 5 



BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB. 
BBBB 
BBBB 
BBBB 
-BBBB 
BBBB ■ 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
'BBBB 
BBBB 
:BB6B 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 
BBBB 

'bbSb 

BBBB 
BBBB 
BBBB 
-BBBB 
.BBBB> 

Kbbb; 

■BBSB^ 
'.BB6B 

"BBBB 
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ATOM 
ATOM 
ATOM 
ATOM 
.ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM . 
ATOM , 
ATOM 
. ATOM 
ATOM 
■ATOM 
' ATOM 
ATOM 
' ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
.ATOM 
ATOM 
ATOM 
• ATOM 
ATOM 
ATOM 
'ATOM-.. 
ATOM 
ATOM ■ 
ATOM ■ 
ATOM" 
ATOM 
■^ATOM 
ATOM 
ATOM 
ATOM . 
ATOM 
ATOM 
. ATOM 
■ ATOM 
ATOM 
ATOM 
ATOM 
ATOM' 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM 
ATOM . 
ATOM 
ATOM 
ATOM 
•ATOM ' 
ATOM 

atom" 

ATOM 
ATOM 
ATOM 
ATOM 



4566 
4567 
4568 
4569 
4570 
4571 
4573 
4581 
4588 
4595 
4600 
4601 
4602 
4603 
4604 
4605 
4606 
4607 
4608 
4610 
4618 
4623 
4628 
4633 
4637 
464 6 
4652 
4657 
4665 
4676 
4 682 
4683 
4 684. 
4685 
4 68 6 
4687 
4688 
4690 
4701 
4710 . 
4 72,0 
4729 
4 737 
4748 
4756 
4757 
4758 
4759 
4760 
4761 
4762 
4763 
4764 
4766 
4778 
4791 
4792 
4793 
4794 
4795 
4796 
4797 
4798 
4799 
4800 
4801 



0 GLY B 263 
N ALA B 264 
CA ALA B 264 
CB ALA B 2 64 
C ALA B 2 64 
0 ALA B 264 
CA LEU B 265 
CA THR B 266 
CA VAL B 2 67 
CA. SER B 268 
N GLU B 269 
CA GLU B 269 
CB GLO B 269 
CG GLU B 2 69 
CD GLU B 269 
OEl GLU B 269 
0E2 GLU B 269 
GLU B 269 
GLU B 269 
ILE B 270 
ALA B 271 
ALA B 272 
"aCA B 273 
GLY B 274 
LEU B 275 
PRO B 27 6 
ALA B 277 
LEU B 278 
PHE B 279 
VAL B- 280 
PRO B 281 
PRO. B 281 
PRO B 281 
PRO B 281 
PRO B 281 



C 
0 

CA 
CA 
CA 
CA- 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
N 

CD- 
CA 
CB 

CG 
C 
0 

CA 
CA 
CA 
CA 
CA 
CA 
CA 
N 

CA 
CB 
CG. 
CD 



PRO B 281 
PRO B 281 
PHE B 282 
GLN B 283 . 
HIS B 284 
LYS B 285 
ASP B 286 
ARC B 287 
GLN B 288 ' 
GLN B 289 
GLN B 289 
GLN B 289 
GLN B 289 
GLN B 28 9 



OEl GLN B 289 
NE2 GLN B 289 
C GLN B 289 
0 GLN B 289 
CA TYR B 290 
CA TRP B 291 
N ASN B 292 
CA ASN B 29'2 
CB ASN B 29:2 
CG ASN B 29'2 
ODl ASN B 292 
ND2 ASN B 292 
C ASN B 292 
0 ASN B 292 
N ALA B 293 
CA ALA B 293 
CB ALA B 293 



11. 908 
11.130 
11. 482 
11.133 
10.843 
11.523 
8.846 
10. 194 
13,730 
12.411 
10.928 
10.282 
9,213 
8.480 
7.385 
6.325 
7.591 
11. 321 
11.301 
13-295 
15. 440 
12.719 
12.361 
16.093 
16.666 
19.651 
18.638 
19.896 
18.2eS 
17.502 
.17.324 
18.750 
16.698 
17.851 
18.791 
16.092 
16. 675 
14.246 
16.319 
15.641 
17.767 
16.949 
' 17.951 
15.622 
15.378 
15.474 
14 .772 
13.265 
12.575 
13.191 
11.281 
16,906 
17.173 ■ 
19.228 • 
19.542 - 
17.658 - 
16.902 ■ 
15.484 ■ 
14.590 - 
14 .842 - 
13.523 
17.605. 
17.566 
18.242 
18.926 
18.940 



-36.705 
-38.739 
-38.564 
-39.829 
-37.343 
-36.572 
-36.037 
-33.557 
-33.762 
-33.191 
-31.563 
-30.272 
-30.399 
-29.128 
-29.380 
-29.915 
-29.057 
-29.214 
-28.095 
-28.698 
-29.058 
-27.451 
-24.59.6 
-24 .023 
-24.057 
-25.199 
-27.807 
-29.429 
-32.838 
-34.902 
-37.080 
-37.057 
-38.320 
-39.071 
-37.992 
-39.121 
-39.223 
-40.496 
-43.395 
-46.917 
-49.993 
-49.299 
-45.623 
-44.804 
-42.554 
-41.099 
-40.472 
-40.416 
-39.585 
-38.728 
-39.821 
-40.613 
-39.557 
-40.934 
-42.282 • 
-4.0.779 ■ 
-39.784- 
-39:599 - 
-40.811 - 
-4.1.641 - 
•i40.-9O0 
-38.427 - 
•37.687 - 
-38.105 - 
-36.822 - 
-36.422 - 



-23.121 
-23.708 
-25.115 
-25.894 
-25,783 
-26.470 
-26.205 
-23.657 
-25.023 
-28.567 
-27.557 
-27.378 
-26.292 
-25.940 
-24.908 
-25.287 
-23.719 
-26.999 
-27.518 
-25.638 
-28. 776 
-30.898 
-28.407 
-28.709 
-24.966 
-22.875 
-20.321 
-17.145 
-17.392 
-14 .281 
-15.370 
-15.726 
-15.824 
-16.492 
-16.895 
-14 . 684 
-13.603 
-13.926 
-12.591 
-13.843 
-14.571 
-18.222 
-17.883 
-20.755 
-19.857 
-19.904 
-18.700 
-18.883 
-17.826 
-17.188 
-17.647 
-20.005 
-20.585 
-19.5-50 
-23.116 
-23.508 
-24.270' 
-23.709 
-23.928 
-24 ..7 98 
-23. 14 6 
-24.25.8.. 
-25.244 ' 
:23,139 
r22. 97 9 
•21.506 



1.00 22 
1.00 23 
1.00 24 
1.00 24 
1.00 24 
1.00 24 
1.00 24 
1.00 22 
1.00 21 
1.00. 21 
1.00 21 
1.00 21 
1.00 24 
1.00 27 
1,00 30 
1.00 31 
1.00 29 
1.00 21 
l.Od 18 
1.00 20 
1.00 22 
1.00 22 
1.00 21 
1.00 21 
1.00 19 
1.00 16 
1.00 15 
1.00 18 
1.00 21 
1.00 25 
1.00 27 
1.00 27 
1.00 29. 
1.00 29. 
1.00 29, 
1.00 31. 
1.00 32. 
00 37. 
00 41. 
00 43. 
00. 45. 
00 43. 
1.00 36. 
1.00 30. 
1.00 29. 
1.00 29. 
1.00 29. 
1.00 29. 
1.00 29. 
1.00 29. 
1.00 28. 
00 29. 
00 29. 
00 29. 
00 28. 
00 25. 
1.00 2 6'. 
1.00 2 4.. 
1.00 24-v 
•1 . 00 23 . 
1.66 :i3 
l.Od '2 5^• 
iV'OO ..-26-.' 
1.00. 2,5 •.- 
1'. 0.d''.2.5V 

i:66-^?^.i: 



•75 BBSS 
.37 BBB3 
.25 BBBB 
•58 BBBB 
.29 BBBB 
.33 BBBB 
.66 BBBB 
.34 BBBB. 
.11 BBBB 
.96 BBBB 
.64 BBBB 
.95 BBBB 
.72 BBBB 
.67 BBBB 
.05 BBBB 
.50 BBBB 
.84 BBBB 
.68 BBBB 
.12 BBBB 
.62 BBBB 
.45 BBBB 
.17 BBBB 
.97 BBBB 
.07* BBBB 
.78 BBBB 
.62. BBBB 
.80 BBBB 
,48 BBBB 
.59 BBBB 
.67 BBBB 
.08 BBBB 
.31, BBBB 
.05 BBBB 
.44 BBBB 
.67 BBBB 
.51 BBBB 
.26 BBBB 
.13 BBBB 
11 BBBB 
69 BBBB 
34 BBBB 
26 BBBB 
28 BBBB 
77 BBBB 
38 BBBB 
46 BBBB 
25 BBBB 
32 BBBB 
84 BBBB 
52 BBBB • 
95 BBBB 
36 BBBB 
12 BBBB 
55 BBBB 
07. BBBB " 
52 BBBB 
05. BBBB / 
78' BBBB ; . 
•4 6 ' BBBB 
.33\bBBB 
«'3^. 'B'B'eB ' ■ 

igf; j3eE[0, ' .:: 
66^-BB&S./\:. 
15B'^BB: 
i7:"§BBB':v 
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ATOM 


4 802 


c 


ALA 


B 


293 


ATOM 


4 803 


0 


ALA 


B 


293 


ATOM 


4 805 


CA 


LEU 


B 


294 


ATOM 


4814 


CA 


PRO 


8 


295 


ATOM 


4 fl ? 0 


CA 


LEU 


B 


296 




H O £, O 


CA 


GLU 


B 


297 


H i UPl 


*i O -J » 




LYS 


B 


298 




4 O *i U 


CA 


ALA 


B 


299 




4 R ^ 1 

1 O J 1 




GLY 


B 


300 


ATOM 


4 855 


CA 


ALA 


B 


301 


HTHM 


4 8 60 


CA 


ALA. 


B 


302 




H O D J 


CA 


LYS 


B 


303 


Hi 


4 R7 4 


CA 


ILE 


B 


304 


M 1 


4 fl R ? 

5 O O C 


CA 


ILE 


B 


305 


AlUM 


4 R QD 


PA 


GLU 


B 


306 


A lUM 


4 R QQ 


CA 


GLN 


B 


307 


ATOM 






PRO 


B 


308 


ATOM 






GLN 


B 


309 


ATOM 




CA 


LEU 


B 


310 


ATOM 


*J y J t 


PA 


SER 


B 


311 


ATOM 




pa 


VAL B 


312 


ATOM 




PZi 


ASP 


B 


313 


ATOM 


/I Q m 


pa 


»aLa ' 


B 


314 


A TOM 




CA 


VAL 


B 


315 


ATOM 


*1 O J 


PA 


ALA 


B 


316 


A T/^im 
AiUM 


4 Q7n 


PA 


ASN 


B 


317 


ATOM 


4 Q7R 


PA 


THR 


B 


318 


ATOM 


4 QR'i 

*s 17 O J 


CA 


LEU 


B 


319 


A TOM 

ATOM 


4 3 5 J 


PA 


ALA 


B 


320 


ATOM 


4 QQR 


PA 


GLY 


B 


321 


ATOM 






TRP B 


322 


ATOM 


dU i b 




SER 


B 




ATOM - 




pa 


ARC 


B 




ATOM 


c n T T 




GLU 


B 




ATOM 


5U 4 ^: 


A 

CA 


THR 


-B 


?9 fi 
J ^ 0 


ATOM 


50 4 9 


■ A 

CA 


LEU 


B 


^97 


ATOM 




CA 


LEU 


B 




ATOM 


c: n ^ 


CA 


THR 


B 


32 9 


■ ATOM ■ 




PA 
CA 


MET 


B 


330 


■ A TOM 


(\riRn 


■ PA 


ALA 


B 


331 


- A TOM 


^nR ^ 


CA 


GLU 


B 


332 


A TOM 

A I UM 




PA 


ARG 


B 


333 


ATOM 




' CA 
CA 


ALA^ 


B 


334 


ATOM 




. PA 
• CM 


ARG 


B 


335 


Atom 


D J. 1- 


pa 


ALA 


B 


336 


• A TOM 

Al UM 


• 3 1 ^ o 


PA 


ALA 


B 


337 


A TOM 


3 X J X 


PA 


SER 


B 


338 


A TOM 


■J X -.J ' 


CA 


ILE 


B 


339 


ATOM 


514 6 


CA 


PRO 


B 


340 


ATOM 


5152 


CA 


ASP 


B 


341 


ATOM 


5160 


CA 


ALA 


B 


342 


ATOM 


5165 


CA 


THR 


B 


343 


ATOM 


5172 


CA 


GLU 


B 


344 


ATOM 


5181 


CA 


ARG 


B 


345 


ATOM 


519^2 


CA 


VAL 


B 


346 


ATOM 


5199 


*.CA. 


ALA 


B 


347 


ATOM 


520^ 


CA 


ASN 


B 


348 


ATOM 


5212 


• CA 


GLU 


B 


34 9 


• ATOM 


• 5221 


CA 


VAL 


B 


350 


ATOM 


•5228 


CA 


^ SER 


B 


351 


' ATOM 


• ■5234 


CA 


ARG 


B 


352 


ATOM 


^245 


CA 


VAL 


B 


353 


ATOM 


5252 


CA 


ALA 


. B 


•354 


ATOM 


5257 


...CA 


ARG 


B 


.355 


ATOM 


.52 68 


CA 


ALA 


B 


356 


ATOM 


5273 


CA 


LEU 


B 


.357 



20.346 
20.855 
22.354 
21.998 
21.521 
24 .354 
26.644 
25.773 
26.777 
23.214 
22.516 
23. 979 
22.753 
22,843 
21. 664 
20.377 
23, 828 
25.247 
22.232 
22.660 
21.990 
25.642 
25.782 
22.755 
23.888 
27, 444 
26.174 
23.883 
26.445 
28.934 
26.738 
27.141 
24.725 
27.220 
27.460 
23. 659 
23.175 
25.567 
23.771 
20.412 
21. 626 
23.040 
. 19.648 
17.795 
20.330 
19.740 
16.008 
13.882 
10.733 
8 .711 
8 .875 
5. 115 
5.085 
8.138 
6.578 

3.2- 49 
5.035 • 
6.954 
3.7 67 
2, 196 
5.114 
5^089 

1 .3- 36 
2.035 
4 .:'4 53 
-7 . 023 ■ 



-36.800 
-35.743 
-38.088 
-36.870 
-33.265 
-33.530 
-34 .947 
-31.965 
-29.635 
-28.333 
-29.770 
-31.340 
-34.598 
-35.178 
-38.702 
-39.599 
-40-891 
-37.361 
-35.166 
-32.714 
-29.074 : 
-28.202 
-30.099 
-28.215 
-24.872 
-25.246 
-26.371, 
-23.370 
-20. 931 
-22.031 
-21.007 
-17.404 
-15.741 
-1.6.368 
-20.055 
-20.305 
-18.745 
-21.335 
-24.153 
-22,871 
^22.827 
-26.330 
-27.420 
-25.892 
-27.477 
-30.925 
-30.432 
-31.941 
-29.730 
-31/820 
-35.238 
-35.696 
-34.933 
-371123 
-40.151 
-39.617 
-39^286 
-.42.54'0 
-4 4 . 306 
-42.94-6 
■-44". 088 
-.4,7.587 
-4 7.957 
-4 6. -964 
-49.913 
-47.522 



-23.521 
-23.902 
-24 .032 
-27.635 
-26.481 
-23. 953 
-26.648 
-28.847 
-26.017 
-25.638 
-22.186 
-19.048 
-17.550 
-13.813 
-13.061 
-9. 613 
-8 .484 
-8,787 



-5, 
-4, 



154 
341 



-4.957 
-8.254 
-9.612 
-8.199 
-9.518 
-12.906 
-13.357 
-11.957 
-14 .591 
-17.521 
-18.692 
-21.112 
-23.954 
-23:070 
-22.780 
-26.222 
-27.688 
-25 .870 
-27 .098 
-30.704 
-30. 408 
-2'9.063 
-32.002 
-34 .372 
-32.865 
-33 .408 
-36:i87 
-36.600 
-39.056 
-37 .411 
-37 .744 
-41.480 
-42.067 
-40.384 
-42.137. 
-4 5:493 
-44 .956 
-43:919 
.-4-7:095 
-4-9 .--2 51 
-4 7 - 737 
-4 8;"21.2-. 
'-51^8^4? 
-•5,1 809- 
■ -53:289' 



00 25. 67 BBBB * 
00 25.52 BBBB 
00 25.90 BBBB 
00 26.15 BBBB 
00 25.42 BBBB 
28.78 BBBB 
31.90 BBBB 
30.38 BBBB 
00 26.18 BBBB 
00 22.50 BBBB 
00 21.78 BBBB 
1.00 25,86 BBBB 
1.00 27.17 BBBB . 
1.00 29.01 BBBB' 
1.00 34.65 BBBB 
1.00 40.54 BBBB 
1 .00 43.20 BBBB 
1.00 43.46 BBBB 



00 
00 
00 



-8.022 1.00 



.00 
.00 
.00 



39.65 BBBB 

34.90 BBBB 

31.50 BBBB 

29.61 BBBB 

1.00 26.47 BBBB 

1.00 25.33 BBBB 

.00 27.13 BBBB 

.00 28 .52 BBBB 
.00 27 .04 ' 



BBBB 

00 25.21 BBBB 
00 24.59 BBBB 
,00 24 .34 BBBB 
1.00 21.72 BBBB 
1.00 .19.04 BBBB 
1.00 18.,09 BBBB' 
1.00 16.96 BBBB 
1:60 16.-39 -BBBB 
1.00 ■17.27:'BBBB' 
1.00' i7.'39 BBBB 
1.60 -21. 30 'BBBB 
1.00- 19. 91' BBBB 
1 .00"18. 49.BBBB 



.00 
.00 
.00 
.00 



21.4'7 BBBB 
23. 77 BBBB 
22:88- BBBB 
23. 54 • BBBB 



00; 26. 8 5 BBBB 
00 



1 
1 
1 
1 

• l 

•i:00" 30.89 BBSS 
1.00 . 32; 41 BBBB 
•IrOO 34:35 BBBB 
-l.O'O 34:-94 BBBB 
.1: 00 33. 33 - BBBB 
1 .00 ^29. 09 BBBB 
ll.OO- 28.55 BBBB 
1;00 32.00 BBBB 
1.00 31.4'4" BBBB 
1.00 ■-28. 61 BBBB^ 
l.bO 28;-96.BBBB- 
1;"00 .34 :5.6\-BBBB 
l.OO.' 34 :;8'6 ■ BB.BB. 

1^. 00 - 33':''t9 ■ b;bbb 
'iVoo-'36.67 ■ bbbb: 

••l.,00. •Vo';'d3:>'BBB 
1 ; CW.:- 42-v7:8- '^^^^^^ 

^l..'0C>;^:^Ti;2-4^'- EfBB& 
1,.0:0 ;^Zv:71\BBBB. 

Vi::?:aa'.'54:::^3 ;^BBB^ 

■l,;.OCV; 5;?;i:8l'B&BB. 
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TABLE 4 ATOMIC COORDINATES OF THE 
DONOR NUCLEOTIDE BINDING SITE 



REMARK 


4 IMUR COMPLIES WITH 


FORMAT V. 


2.0, 11 


ATOM 


I 


N 


LEU 


B 


187 


13. 


695 


-22. 


128 


ATOM 


0 


OA 


LEU 


B 


187 


12 . 


361 


-22. 


710 


ATOM 


3 


r 


LEU 


B 


187 


12 . 


450 


-24. 


146 


ATOM 


4 


o 


LEU 


B 


187 


13. 


U5 


-24. 


982 


ATOM 


<j 


OR 




B 


187 


11. 


813 


-22. 


701 


ATOM 




CG 


LEU 


B 


187 


10. 


.445 


-23. 


340 


ATOM 


. 7 


GDI 


LEU 


B 


187 


9. 


36.8 


-22. 


478 


ATOM 


8 


CD2 


LEU 


B 


187 


10. 


198 


r:23. 


449 


ATOM 


9 


N 


VAL 


B 


188 


11 . 


788 


-24. 


426 


ATOM 


10 


CA 


VAL 


B 


188 


11 . 


774 


-25. 


775 


ATOM 






VAL 


B 


188 


10. 


434 


-:26. 


440 


ATOM 




0 


VAL 


B 


188 


.9. 


371 


-25. 


967 


ATOM 


1 T 
1 J 


OR 


VAL 


B 


188 


11 . 


902 


-25. 


714 


ATOM 




CGI 


VAL 


B 


188 


12 . 


088 


-27. 


126 


ATOM 


X 


CG2. 


VAL 


B 


188 


13. 


061 


-24. 


818 


ATOM 


X a 


N 


VAL 


B 


189 


10., 


4 93 


t27. 


532 


ATOM 


X ' 


CA 


VAL 


8 


189 


9. 


298 


r28. 


234 


ATOM 


X O 


r 


VAL 


B 


189 


9. 


191 


-29. 


639 


ATOM 


1 Q 

X J 




VAL 


B 


189 . 


10 . 


067 


-30. 


478 


ATOM 




OR 


VAL 


B 


189 


9 . 


299 


-28. 


342 


rt 1 VJCl 


^ X 


om 


VAT. 


B 


189 


8 . 


009 


-29. 


013 


a TOM 






VAT 


B 


189 


9 . 


470 


-26. 


943 


ATOM 




M 


f^T Y 
U Li 1 


B 


190 


8 ; 


111 


-29. 


887 


a TOM 


9 ^ 


oa 




B 


190- 


7 . 


914 


-31 . 


188 


ATOM 


9 Q 


L. 


or Y 

Ulu I 


B 190 


6, 


808 


-32. 


026 


ATOM 


41 D 




fIT Y 

OXi I 


B 


190 


6 


668 


-r33. 


208 


ATOM 


97 


M 

IN 




B 


191 ' 


6 


025 


-31, 


430 


ATOM 


9fl 


PA 




B 


191 


4 


935 


-32. 


163 


ZITOM 


9 Q 




OT.Y 

OXj 1 


B 


191 


3 


676 


-32, 


104 




JU 




PT Y 


B 


191 


3 


691 


r31 


556 


ATOM 


T 1 
J 1 


M 
IN 


at A 


B 


195 


7 


761 


-33 


045 


21 TOM 


T 9 


oa 


at a 


B 


195 


8 


977 


-33 


819 


ATOM 


J J 




AT A 


B 


195 


9 


423 


-^33 


590 


ATOM 






AT A 


B 


195 


9 


955 


-32 


533 


ATOM 


-J ^ 


PR 


ALA 


B 


195 


10 


073 


-33 


387 


ATOM 


J u 


N 


LEU 


B 


198 


12 


.897 


r32 


223 


ATOM 


37 


CA 


LEU 


B 


198 


13 


.069 


-30 


8 33 


ATOM 


38 


C 


LEU 


B 


198 . 


12 


.388 


-29 


.893 


ATOM 


39 


0 


LEU 


B 


198 


12 


.930 


-28 


.835 


ATOM 


40 


CB 


LEU 


B 


198 


12 


.504 


-30 


.616 


ATOM 


41 


CG 


LEU 


B 


198 . 


13 


.196 


-31 


.408 


ATOM 


42 


CDl 


LEU 


B 


198 


12 


.625 


-31 


.007 


ATOM 


43 


CD2 


LEU 


B 


198 


14 


.692 


-31 


.146 


ATOM ■ 


44 


N 


TYR 


B 


252 


8 


.723 


-21 


.314 


ATOM 


45 


CA 


TYR 


B 


252 


9 


.972 


-21 


.616 


ATOM 


46 


C 


TYR 


B 


252 


10 


.566 


-20 


.354 


ATOM 


47 


0 


TYR 


B 


252 


11 


.784 


-20 


. 180 


ATOM 


48 


CB 


TYR 


B 


252 


9 


.726 


-22 


.661 


ATOM 


49 


CG 


TYR 


B 


252 


9 


. 662 


-24 


.100 


ATOM 


50 


CDl 


TYR 


B 


252 


9 


.003 


:-25 


.065 


ATOM 


51 


CD2 


TYR 


B 


252 . 


10 


.288 


-24 


.505 


ATOM 


52 


CEl 


TYR 


B 


252 


8 


.961 


-26 


:392. 


ATOM 


53 


CE2 


TYR 


B 


252 


10 


.253. 


-25 


.838 


ATOM . 


54 


CZ 


TYR 


B 


252 


9 


.590 


-26 


.772 


ATOM . 


55 


OH 


TYR 


B 


252 


9.554 


-28 


.088 


ATOM 


56 


N 


VAL 


B 


258 


1,6 


.263 


-24 


. 643 


ATOM 


57 


. CA 


VAL 


B 


258 


15 


:208 


-25 


.'4 56 


ATOM 


58 


C 


VAL 


B 


258 


15.799 


-26.585 



-MAY-2000 
-15.588 1. 
-15. 604 
-15.085 
-15.688 
-17 .035 
-17.276 
-16.625 
-18.783 
-13.964 
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-0.407 -52.407 -28.589 1.00 21.39 
-1.879 -54.433 -28.658 1.00 21.30 
1.991 -53.916 -29,918 1.00 17.96 
2.488 -53.892 -31.290 1.00 19.67 
3,197 -55.187.-31.694 1.00 20,38 
3.385 -55.449 -32.884 1.00 21.25 
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0.651 -58.761 -33.075 1.00 19.22 
0.406 -59.371 -34.116 1.00 17.13 
0.198 -59.737 -30.778 1.00 20.41 
0.998 -59.720 -29.515 1.00 19.81 
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TABLE 6 ATOMIC COORDINATES OF MEMBRANE ASSOCIATION SITE 
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FORMAT V. 2.0, ll-MAY-2000 

-0.734 -48.902 -33.817 1.00 23.68 n 

-0.523 -49.707 -32.613 1.00 24.54 C 

0.361 -48.840 -31..720 1.00 25.31 r 

1,546 -48.645 -32.006 1.00 23.88 o 

0.192 -51.019 -32.971 1,00 24.28 C 

-0.402 -51.726 -34.188 1.00 25.19 C 

0.399 -53.284 -34.669 1.00 26.54 S 

1.990 -52.691 -35.289 1.00 22.99 C 
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The following examples are presented for purposes of illustration only and are 
intended to limit the scope of the invention in any way. 



EXAMPLE 1 

This example- describes the crystallization of the E. coli MurG protein and the 
determination of the coordinates of the three-dimensional crystal structure. This example 
also describes the identification of the donor nucleotide binding site, the acceptor binding 
site and the membrane association site of the MurG protein. v 

Abstract 

The 1.9 A X-ray structure of a membrane-associated glycosyltransferase invofved in 
peptidoglycan biosynthesis is reported. This enzyme. MurG, contains two ?/? open' sheet 
^domains separated by a deep cleft. The C-terminal domain contains the UDP-GlcNAc 
binding site while the N-terminal domain contains the acceptor binding site and h'kely 
membrane association site. Combined with sequence data from other MurG homologs, 
this stmcture provides insight into the residues that are important in substrate binding 
and catalysis. We have also noted that a conserved region found in many UDP-sugar 
transferases maps to a ?/?/?/? supersecondaiy structural motif in the donor binding region 
of MurG, an observation that is be helpful in glycosyltransferase structure prediction. 

Methods 

Crystallization - r 

£. coli MurG containing a C-temiinal LEHHHHHH sequence was purified 
described(Ha et ai, 1999) and. concentrated to 10 mg ml'^ in 20>mM Tris-aG.li-pH'-7;9/:{ 
150 mM NaGl/ 50 mM EDTA. The protein concentrate was mijcerf wjtH UDH^GJc 



wo 01/90301 



PCT/USOl/11500 



in a 1:3 molar ratio. Crystals were grown at room temperature using the hanging-drop 
vapor-diffusion method by mixing equal volumes of protein with reservoir solution (0.1 
M NaMES, pH 6.5/ 0.96 M (NHJ^SD^ 0.4% Triton X-100/ 10 mM DTT). Triclinic 
crystals with a typical size of 0.2 mm X 0.1 mm X 0.1 mm grew within a week. The 
crystals belong to the PI space group, with two molecules per asymmetric unit. The cell 
dimensions are a=60.613 A, b=66,356 A. c=67.902 A, ?=64.294, ?=83.520, ???????????? 

Data collection and processing 

All data sets were collected at 100 K on previously flash frozen crystals. Crystals were 
equilibrated in a cryoprotectant buffer with 0.1 M NaMES, pH 6.5, 1.44 M (NHJ2SO4, 
0.4% Triton X-lOO, and 20% glycerol. Heavy-atom soaks were carried out in the same 
buffer containing one of the following heavy-atom solutions: 2 mM HgClj, 1 mM 
(NHjjWS^, 1 mM (NHJjOsBr^. Crystals were Hash-frozen in liquid nitrogen. HgClj 
(form A derivative) and (NH4)20sBr5 derivative data were collected at an R-AXISIIC 
imaging plate detector mounted on a Rigaku 200HB generator. Native, HgClj (form B 
derivative), and (NH4)2WS4 derivative diffraction data were collected at beiam-line 
BioCAJRS-14B at the Advanced Photon Source, at wavelengths 1.0092 A, 0.9900 A and 
i .2147 A respectively. Collection of data on the HgClz derivative was initially deisighed 
for MAD phasing; however, the mercury derivative proved to be unstable to X-rays, aiid 
■ after a two-hour exposure to synchrotron radiation the form A derivative metamorphosed 
into a different mercury derivative (form B) that was suitable for MIR phasing. All the 
data were reduced using DENZO and SCALEPACK (Otwinowski & Minor, 1997), arid 
processed with CCP4 programs (CCP4, 1994). 

Structure determination and refinement < " 

The structure was solved by multiple isomorphous replacement combined with 
anomalous scattering of mercuric derivatives (Table 1). Initial MIR phases calculated 
with program MLPHARE had a mean figure of merit of 0.44 to 2.5/ A, and were 
improved by solvent flattening and histogram matching using DM. An MIR map was,: 
generated which had continuous electron density for most regions pf^th^. prptein, : ^A^^^^^ 
model was built with the program 0 (Jones a/., .1991), and thd stmcture ^^^^^^^^^ 
against 1.9 A data using energy minimization, simulated anneaTing ; aji^;^^^^^^ 
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refinement with the program CNS (Brunger et aL, 1998). The N-terminal six residues 
and the C-terminal His-tag had no electron density and were not included in this model. 
There was no electron density for UDP-GlcN Ac. 

Results and discussion 

Overall fold 

The crystal structure of £. coli MurG was solved by. a combination of multiple 
isomorphous replacement and anomalous scattering, and refined to. 1.9 A resolution 
(Table 1). 



Tabic 1. Summary of crystallographic and refinement data 



Data'set 
Resolution (A) 
, Observations 
Unique reflections 
Rsymklast shell) 
\n (last shell) 



Native 

1.9 
288,150 
65,567 
0.032 (0.187) 
41.9 (7.0) 



HgCl2 (form A derivative) HgCl2 (fomi B derivative) 



Complctcricss (last shell) 97.7% (96.4%) 

." MlR analysis ( 40.0 -Z5 A) 

Meaif isomorphous difference^ 
. Phasing powcr3(last shell) 

Rcunis/*(!ast shell) . . 
: jAnom^foijs Rcullisv^(laSt.shcll) 



..Rjefinement statistics 
Resolution 

Reflections (|F|>. 2?)' 
Protein atoms (a. u.) 
Water Atoms 
Sulfate groups 
R-factor5 
R-free6 



40.0- 1.9 A. 

61.989 
. ; 5.280 
' 298 
I 

. 22.0% 
24.7% 



2.0 
101,913 
53.391 
0.043 (0.200) 

20.4(2.9) 
91.4% (66.6%) 



0.163 
1.09 (0.73) 
0.81 (0.91) 
:0.96(l.00) 



1.9 
245,320 
65,581 
0.042 (0.296) 

29.0 (3.7) 
97.4% (94.0%) 



0.130 
0.57(0.50) 
0.94 (0.96) 
0.95(1,00) 



(NH4)2WS4 
2.4 
44.366 
27.950 
0.031 (0.080) 

24.6 (8.2) 
83.8% (62.0%) 



0.068 
0.61 (0.24) 
0.92 (0.99) 



R. m. s, d.'^ 
Bonds (A) 
AnglcsC) 

Ramachandran plot^ 

Residues in most favored region* ^ 
Residues in additional allowed region 



(NH4)20sBi 
2.3 
106,606 
36.443 
0.056 (0.30: 
19.6(2.5) 
94.3% (78.6' 



0.1 34 
0.61 (0.58: 
0:94 (0.95; 



0.006 

;*1.29. 



94.6% 
5.4% 



* ^sym * ^i • I f where \\ is the intensity of a. reflection, and <l> is the average intensity of that reflection. 

2Mean isomorphous difference = ? |FpH - Fpl / ?FpH. where FpH and Fp are the derivative and native structure factors respectively. 

^Phasing power is the ratio of the mean calculated derivative structure factor to the mean lack of closure error. 

^^cullis is the mean residual lack of closure enor divided by the dispersive or anomalous difference. 

5R.factor = ?||Fobsl-|FcaIcl|/?|Fobsl . ^ ■ 

^R-free is the R-factor calculated using 10% of the reflection data chosen randomly and omitted from the start of refinement. '. 

'R. m. s. d., root- mean-square deviations from ideal bond lengths and bond angles. / . . 

8Calculatcd with program PROCHECK. . 
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The structure consists of two domains separated by a deep cleft (Fig. 2a). Both domains 
exhibit an 111 open-sheet structure and have high structural homology despite minimal 
sequence homology (RMSD = 2.02 over 85 aligned C? atoms). The N-domain includes 
residues 7-163 and 341-357, and contains seven parallel ?-strands and six ?-helices, the 
last of which originates in the C-domain (Fig. 2b). The C-domain comprises residues 
^164-340 and contains six parallel ?-strands and eight ?-helices, including one . irregular 
bipartite helix (?-link) that connects the N-domain to the first ?-strand of the C-domain. 
The ?-strands in both domains are ordered as for a typical Rossman fold. The^N- and C- 
domains are joined by a short linker between the seventh ?-strand of the N-domain and 
the ?-link of the C-dbmain. This inter-domain linker and the peptide segment that joins 
the last helix of the C-domain to the last helix of the N-domain define the floor of the 
cleft between the two domains. The cleft itself is about 20 A deep and 18 A across at its 
widest point. Contacts < 4 A across the cleft are limited primarily to interactions 
between residues from C-?5 to the loop connecting N-?5 to N-?5. 

The ?/? open-sheet motif (Rossman fold) adopted by both the N- and C-domains 
of MurG is characteristic of domains that bind nucleotides (Branden & Tooze, 1998). 
Classical Rossman domains typically contain at least one conserved glycine rich motif, 
with the consensus sequence GXGXXG, located at a, turn between the carboxyl end of 
one ?-strand and the amino terminus of the adjacent ?-helix (Baker et aL, 1992). This 
motif is involved in binding the negatively charged pHosphates (Carugo & Argos, 1997). 
There are three glycine rich loops (G loops) in £. coli MurG (Fig. 3a) that may be 
variants on the phosphate binding loops found in other dinucleotide binding proteins (see 
below). 

Sequence homology 

Amino acid sequences for eighteen MurG homo logs are now available. The sequence 
similarity between E. coli MurG and homologs from. other bacterial strains ranges ^^bm . 
less than 30% to more than 90% depending on the.qvolutionary relationship between the ^ 
organisms. In all MurG homologs, however, there are several invariant resid'ues: .K^ 
shows a sequence alignment for a subset of MurG homologs with :tiie inyan^itu-^^^^ 
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highly conserved residues indicated. These residues, which include the three G loops, 
have been highlighted in the £. coli MurG structure (Fig. 3b). Almost all of the invariant 
residues are located at or near the cleft between the two domains. Two of the G loops are 
found in the N domain (between N-?l/N-?l and N-?4/N-?4) and one is found in the C- 
domain (between C-?I/C-?1). The strict conservation of the highlighted residues among 
different bacterial strains, and their location as deteraiined from the E, coli MurG 
structure, implicates them in substrate binding and catalytic activity. 

Structural homology reveals the donor binding site 

The three-dimensional backbone structure of E. coli MurG was compared to known 
protein structures, including the three other NDP-glycosyltransferase structures that have 
been reported (Charnok & Davies, 1999; Gastinel et ai, 1999; Vrielink et ai, 1994). 
The C-terminal domain was found to have significant structural homology (RMSD= 
; 2.218 A for 89 aligned C? atoms) to the e-terminal domain of phage T4 ?- 
glucosyltransferase (BGT), an enzyme that catalyzes the glucosylation of 
hydroxymethyl-cytosines in duplex DNA. A co-crystal structure of BGT with UDP 
' bound in the C-terminal domain reveals the topology of the UDP binding pocket and also 
shows important contacts to the nucleotide (Morera et aL, 1999; Vrielink et ai, 1994). 
These contacts include: a) hydrogen bonds from the backbone amide of 1238 to the N3 
and 04 positions of the base; b) hydrogen bonds between the carboxyl side chain of 
E272 and the 02' and 03' hydroxyls of the ribose ring; and c) contacts from a GGS 
motif in the loop following the first ?-strand of the C domain to the alpha phosphate of 
UDP. The structurally homologous C-domain of MurG contains a tppologically similar 
pocket (Fig. 4a). Furthermore, even though the two domains share only 1 1% sequence 
identity overall, there are identical residues in the same spatial location in ^: coli MurG 
and in BGT. Based on this comparison, we have concluded that the C-domain ofE, coli 
MurG is the UDP-GlcNAc binding site. 

We have docked UDP-GlcNAc into the C-domain of £. coli. MurG using the 
information on how UDP binds to BGT as a guide. As shown in Figure 4b, the uracil is ; 
held iaplace.by contacts from the N3 and 04 atoms.tp the backbone amide of 1245. : The; - 
02' and 03* .hydroxyls on the ribose sugar are within hydrogen bonding; distancefd 
invariant glutamate residue (E269) in the middle of helix C-?4.- ■ the-tpns?rve(j;G^ 
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motif in G loop 3 is positioned to contact the alpha phosphate. When these contacts are 
made, the UDP-GlcNAc substrate fits nicely into a pocket in the C-domain, where it is 
surrounded by many of the invariant residues identified through sequence analysis of 
other MurG homologs. It is possible to propose roles for some of these invariant 
residues from the model. For example, the side chain of R261 can be rotated to contact 
the second phosphate; this contact may help explain why UDP binds significantly better 
to MurG than UMP. We propose that R261 plays an important role in catalysis by 
stabilizing the UDP leaving group via electrostatic interactions. The side chain of Q289 
is within hydrogen bonding distance of the C4 hydroxyl of the GlcNAc sugar. This 
contact may explain why MurG can discriminate between UDP-GlcNAc and its C4 axial 
isomer, UDP-GalNAc (Ha a/., 1999). 

The acceptor binding site 

Structural considerations suggest that the primai7 acceptor binding site is located in the 
N-terminal domain of MurG. This domain contains three highly conserved regions, two 
of which are glycine-rich loops that face the cleft (Fig 3a and 4c). These G loops are 
reminiscent of the phosphate binding loops found in other nucleotide binding proteins, 
and are most likely involved in binding to the diphosphate on Lipid I. The N-termini.of 
the helices following each G loop form opposite walls of a small pocket between the G 
loops. The helix dipoles create a positively charged electrostatic field in the pocket that 
can stabilize the negative charged diphosphates. When the diphosphate of the acceptor is 
anchored in the pocket created by the G-loops, the MurNAc sugar emerges into the clefl 
between domains and the C4 hydroxyl can be directed towards the anomeric carbon of 
the GlcNAc for attack on the face opposite the UDP leaving group. The third conserved 
region in the N domain spans the loop from the end of N-?5 tp the middle of N-?5. 
Kinetic analysis of mutants is required to evaluate the roles of these residues (Ha et aL, 
1999; Men era/., 1998). 

Proposed membrane association site • • ■ , • ' 

MurG associates with the cytoplasmic surface of bacterial membranes wher^ it cQiiples a, 
soluble donor sugar to the membrane anchored acceptor sugar, Lipid I.; Ab^^ 
E, coli MurG structure shows that there is a hydrpphobic patch consisting btt^^ 
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175, L79, F82, W85 and W116 in the N-domain, which is surrounded by basic residues 
(K72, K1.40, K69. R80. R86, R89). We propose that this is the membrane association 
site and that association involves both hydrophobic and electrostatic interactions with the 
negatively charged bacterial membrane. The location of this patch in MurG is also 
consistent with the proposed acceptor binding site: membrane association at this patch 
would bring the two N-terminal G loops close to the membrane surface where the 
. diphosphate portion of the acceptor is located (Fig. 4c). Moreover, the cleA between the 
two domains would remain accessible, consistent with the biochemical requirement that 
the soluble UDP-GlcNAc donor be able to find its binding site from the cytoplasm. 

Implications for other glycosyltransferases 

Glycosyltransferases that utilize an activated nucleotide sugar as a donor comprise a 
large family of enzymes in both prokaiyotes and eukaryotes. and they play central roles 
■ in many important biological processes (Dennis et al., 1999; Koya et al., 1999; Verbert 
, & Cacan, 1999). Glycosyltransferases are typically classified according to the nucleotide 
_sugar they utilize, and it has frequently been noted that there is no significant sequence 
i- homology even among glycosyltransferases in the same family. This has made it 
difficult to identify common structural features and residues important m binding and 
: , catalysis. There are only three other glycosyltransferase structures available, and 
although none of them shows any sequence homology to MurG, a structural comparison 
indicates that one of them. BGT, contains a related donor binding site. 

In addition to this structural homology, we have identified a strikingly similar 
sequence motif in the MurG family and certain other UDP-glycosyltransferase families. 
This sequence motif spans about a thirty amino acid stretch in the C-domain of MurG 
. and includes most.of the invariant residues found in that domain. As shown in Figure 3a, 
a similar motif is found in the UDP-glucuronosyltransferases (Mackenzie, 1990). 
Certain residues are identical, including a number of prolines and glycines, and the 
spacing between them is invariant. This suggests that the UDP-glucuronosyltransferases 
contain a region of ?/? supersecondary structure that is involved in a similar -function as ' . 
the corresponding region in MurG (Fig. 3c). This .regidn binds the donor . sugar: ; By^^ 
analyzing the similarities and differences between the cbnserypd .r^^4^"iii;-{Hi5^S^^ 
subdomain in the MurG family and other Ln?P-glyc6syltransferase 'kmiJie4 it^ 
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possible to identify - and perhaps alter - residues that are involved in determining donor 
selectivity. We note that it would be useful to be able to manipulate donor specificity 
because it would extend the utility of glycosyltransferases as reagents for glycosylation 
of complex molecules. Altered glycosyltransferases could also be useful for remodeling 
cel l surfaces and for probing the biological roles of particular carbohydrate structures. 

Conclusion 

This first structure of a member of the MurG family of glycosyltransferases lays the 
groundwork for further mechanistic and structural investigations, which may lead to the 
design of inhibitors and perhaps even new antibiotics. The work also shows that there 
can be conserved subdomains even in very different glycosyltransferase families. 
Information on conserved subdomains will be useful for structure prediction and may 
help guide experiments directed towards changing substrate specificity. 

EXAMPLE 2 

This example describes a method of isolating the C-terminal domain of the E. coli 
MurG protein, expressing the domain in £. coli cells and utilizing nuclear magnetic 
resonance (NMR) to determine the ability of compounds to bind. 

MurG can also be. used to determine the ability of a chemical compound to bind 
to the C domain by a) determining the start of c domain based on the MurG crystal 
structure; b) independently expressing the C domain; and c) using >fMR methods to 
identify binding site and/or bound confomfiation of Hgand. The same procedure is used 
for the acceptor binding domains. 

NMR methods are used to identify the protein binding sites nad screen for ligands 
that bind. , The MurG C-temiinal domain region of the protein has been expressed 
independently. The C domain has a much lower molecular weight than the full-length 
protein. Therefore, the expression of the C domain results in much sharper NMR peaks . 
which will facilitate the NMR interpretation. Also the protin chemical shifls> are. very 
sensitive to their environment. Binding of a compound will introduce local envirorurient 
changes, thus changing the proton chemical shifts. - In this way, residues inyQlved.;ia 
binding can be differentiated easily from other amino acid residues, no t/;i:nvj6|ved m 
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binding a ligand. This method has also been used, to identify ligands that bind to low 

molecular weight drug targets (i.e., small proteins). ' 

Relevant references to NMR techniques are: Discovering high-affinity ligands 
for proteins: SAR by NMR, S. Shuker. P. Hajduk, R. Meadows, and S. Fesik. Science 
274. 1531 (1996); Lin Y. Nageswara, Rao BD. Structural characterization of adenine 
nucleotides bound to Escherichia coli adenylate kinase. 1. Adenosineconformations by 
proton two-dimensional transferred nuclear Overhauser effect spectroscopy 
Biochemistry. 2000 Apr 4;39(13):3636-46: and Fejzo J. at al., Chem Biol 1999 
Oct;6(10):755-69 (incorporated herein by reference). 

The SHAPES strategy is also usefi.1 for NMR identification of binding residues, 
ligands and dnig discover which is an NMR-based approach for lead generation in drug 
discovery. Recently," it has been shown that nuclear magnetic resonance (NMR) may be 
used to identify ligands that bind to low molecular weight protein drugtargets. 
■ Recognizing the utility of NMR as a very sensitive method for detecting binding, we 
have focused on developing alternative approaches that are applicable to larger molecular 
weight drug targets and do not require isotopic labeling. A new method for lead 
generation (SHAPES) uses NMR to detect the binding of a limited but diverse library of 
small molecules to a potential dmg target. The compound scaffolds are derived from 
shapes most commonly found in known therapeutic agents. NMR detection of low 
(raicroM-mM) affinity binding is achieved using either differential line broadening or 
transferred NOE (nuclear Overhauser effect) NMR techniques. The SHAPES method for 
lead generation by NMR is useful for identifying potential lead classes of drugs early in a 
drug design program, and is easily integrated with other discovery tools such as virtual 
screening, high-throughput screening and combinatorial chemistry. 



EXAMPLE 3 

This example describes the method of using the three-dimensional structure of E. 
coU MurG to determine the crystal structures of its mutant, enzyme-ligand f^apU^ ^\ ■. - 
MurG homologs, which share the same folding motif. , 

First, a crystalHne forni of the new protein or the protein corh^l^/^^'^:;?'. 
obtained. The E.coli MurG mutants should ciystallized in a condition ysb^:.in^^:i6.£ 



wo 01/90301 



PCT/USOl/11500 



what we have showed in the method section. The protein-ligand complex can be 
obtained by soaking the protein crystals in a ligand-containing buffer. Other MurG 
homologs can be expressed in a His-tagged fashion and purified using affinity colume. 
Presumably they can be crystallized in a similar way using a detergent as the additive. 
Next, the diffraction data should be collected and processed. After the data collection, 
the molecular replacement method is used to determine the unknown structure. Either 
the whole E. coli MurG protein or one single domain can serve as a search model. This 
search model can be rotated and translated until the correct orientation is located in the 
unit cell of this unknown structure. The search model may only represent part of the 
contents of the asymmetric unit. However, the location of the first model is now already 
available. While the first location of the search model is fixed, the second round of 
translation search can be carried put to search more molecules or domains in the 
asymmetric unit cell. The phases from the final model generated by molecular 
replacement can be used to calculate the electron density map. Finally, a model is built 
based on the electron density map, and the model needs to be refined using program CNS 
orXPLOR. 



EXAMPtE4 

This example describes the method of using the three-dimensional coordinate 
structure of E. coli MurG to produce a protein firagment that can be used in an NMR- 
based lead discovery program. The crystal structure reveals the boundaries of the C 
domain and permits us to design a gene containing only the C domain fi-om the gene 
containing both domains. The C domain starting at residue 164 and ending at residue 
340 was cloned into an expression vector to generate a C-terminal His tag fusion. It was 
over-expressed in E. coli cells and purified by affinity colume. The protein was shown to 
be monomeric by size exclusion chromatography and to be soluble at least up to 0. 1 5 
mM, a concentration more than adequate for NMR analysis. C domains from other Murg . 
homologues can be similarly expressed and used. 

EXAMPLE-5 .y\: ?: ^' ' -'.''K^C-': 
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This example describes the co-crystallization of a MurG protein with a ligand. A 
MurG-ligand complex is formed by either co-ciystallizing MurG protein with 
appropriate ligand or soaking the MurG crystals in buffers containing appropriate ligand. 
Co-co'stailization is done by pre-mixing the protein sample with a certain amount of 
substrate or substrate analogs, then the hanging drop method is used to produce crystals 
as described infra. 

Alternatively, ligans are incorporated into the crystals by soaking the protein 
crystals in the ligand containing buffer for a period of time to allow for infiltration into 
the crystal. The time ranges, from a couple of hours to a couple of days. The 
concentration of ligand in the buffer ranges from several milimolar to several hundred 
mili molar. 



DEPOSIT OF COORDINATES 
The crystal stmcture three-dimensional coordinates of the £. coli MurG as set 
forth in Table I were deposited with the Protein Data Bank and have been assigned the 
indicated ID Code (Accession No.) 1 FOK. 



Although the inventiori is. described in detail with reference to specific 
embodiments thereof, it will be understood that variations which are functionally 
equivalent are within the scope of this invention. Indeed, various modifications ofthe 
invention in addition to those shown and described herein will become apparent to those 
skilled in the art from the foregoing description and accompanying drawings. Such 
modifications are intended to fall within the scope ofthe appended claims. \ ' 

Various publications are cited herein, the disclosures of which are incorporated 
by reference in their entireties. 
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WHAT IS CLAIMED IS: • 

1 . A composition comprising the E. coli MurG protein in crystalline form. 

2. A composition comprising a MurG protein in crystalline fomi. 

3. A three dimensional structure of the crystalline form of an E. coli MurG protein, 
wherein the three dimensional structure substantially conforms to the atomic coordinates 
represented in Table 1 . 

4. A three dimensional structure of the crystalline form of a~MurG protein, wherein 
the three dimensional structure substantially conforms to the atomic coordinates 

, represented in Table 1 . 

5. A three dimensional structure of the a-carbon backbone of the crystalline form of 
an E, coli MurG protein, wherein the three dimensional structure substantially conforms 
to the atomic coordinates represented in Table 2. 

, 6. A three dimensional structure of the a-carbon backbone and conserved amino 
, acid residues of an E .co// MurG protein, wherein the three dimensional structure 

substantially conforms to the atomic coordinates represented in Table 3, 
. 7. A three dimensional structure of a donor nucleotide binding site of a MurG 

protein wherein the three dimensional stmcture structure of the donor nucleotide binding 
/site substantially conforms to the atomic coordinates in Table 4. 

8. The three dimensional structure of claim 7, wherein the donor nucleotide is 
UDP-GlcNAc. ' 

9. A three dimensional structure of an acceptor binding site of a MurG protein 
substantially conforming to the atomic coordinates in Table 5. 

10. A three dimensional structure of a membrane association site of a MurG protein 
substantially conforming to the atomic coordinates in Table 6. 

11. A three-dimensional computer image of the three-dimensional structure of a 
MurG protein. 

12. The image of claim II, wherein the structure substantially conforms with .the 
three-dimensional coordinates listed in Table 1. 

13. The image of claim II, wherein the computer image is that is generated when a 
set of three-dimensional coordinates comprising the three-dirnensional . coordinates ■ 
represented in Table 1 are analyzed on a computer using a graphigal display software'"^^ 
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program to create an electronic file of the image and visualizing the electronic file on a 
computer capable of representing the electronic file as a three-dimensional image. 

14. The image of claim 11, wherein the three-dimensional computer image is 
represented by a two dimensional image selected from the group consisting of Fig. 2a, 
3a, or 4c. . " 

15. The image of claim 1 1, wherein the three-dimensional computer image is used to 
design a. compound. 

16. A three dimensional computer image of the three dimensional structure of the a- 
carbon backbone of a MurG protein. 

.17. The image of claim 16, wherein the structure substantially conforms with . the 
three-dimensional coordinates listed in Table 2. 

18. The image of claim 16, wherein the computer image is that is generated when a 
set of three-dimensional coordinates comprising the three-dimensional coordinates 
represented in Table 2-ariB analyzed on a computer using a graphical display software 
program to create an electronic file of the image and visualizing the electronic file on a 
■computer capable of representing the electronic file as a three-dimensional image. 

19. The image of claim 16, wherein the three-dimensional computer image is used to 
design a compound. 

.^0. A three dimensional image of the three dimensional image of an a-carbon 
backbone and conserved amino acid residues of a MurG protein. 

21. The image of claim 20, wherein the structure substantially confonms with the 
three-dimensional coordinates in Table 3. 

22. The image of claim 21, wherein the computer image is that is generated when a 
set of three-dimensional coordinates comprising the three-dimensional coordinates 
represented in Table 3 are analyzed on a computer using a graphical display software 
program to create an electronic file of the image and visualizing the electronic file on a 
computer capable of representing the electronic file as a three-dimensional image. 

23. The image of claim 21, wherein the three-dimensional computer image is used to 
design a compound. . . . : / 

24. A three-dimensional computer image of the three-dimensionaL stnj6ture.^f i 
donor nucleotide binding site of a MurG protein. ; ^ . ; ■ / ^';^i:^.:;r; y::. ^ 
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25. The image of claim 24, wherein the structure substantially conforms with the 
three-dimensional coordinates in Table 4. 

26. The image of claim 24, wherein the computer image is that is generated when a 
set of three-dimensional coordinates comprising the three-dimensional coordinates 
represented in Table 4 are analyzed on a computer using a graphical display software 
program to create an electronic file of the image and visualizing the electronic file on a 
computer capable of representing the electronic file as a three-dimensional image. 

27. The image of claim 24, wherein the three-dimensional computer image is 
represented by a two dimensional image selected from the group consisting of Fig. 3c, 4a 
or 4b. 

28. The image of claim 24. wherein the three-dimensional computer image is used to 
design a compound. 

29. A three-dimensional computer image of the three-dimensional structure of an 
acceptor binding site of a MurG protein. 

30. The image of claim 29, wherein the structure substantially conforms with the 
three-dimensional coordinates Table 5. 

.31, The- image of claim 29, wherein the computer image is that is generated when a 
set of three-dimensional coordinates comprising the three-dimensional coordinates 
Represented in Table 5 are analyzed on a computer using a graphical display software 
program to create an electronic file of the image and visualizing the electronic file on a 
computer capable of representing the electronic file as a three-dimensional image. 

32. The image of claim 29, wherein the three-dimensional cdmputer image is 
represented by the two dimensional image of Fig. 4a. 

33. The image of claim 29, wherein the three-dimensional computer image is used to 
design a compound. 

34. A three-dimensional computer image of the three-dimensional structure of a 
membrane association site of a MurG protein. 

35. The image of claim 34, wherein the structure substantially conforms with the 
three-dimensional coordinates Table 6. 

36. The image of claim 34, wherein the computer image is that is generated when a ! 
set of three-dimensional coordinates comprising the threcrdimensionai; poordiriajei ^ 
represented in Table 6 are analyzed on a computer using a graphicdl display sdftwWe.^ 
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program to create an electronic file of the image and visualizing the electronic file on a 
computer capable of representing the electronic file as a three-dimensional image. 

37. The image of claim 34, wherein- the three-dimensional computer image is 
represented by the two dimensional image of Fig. 4a. 

38. The image of claim 34, wherein the three-dimensional computer image is used to 
design a compound. 

39. A computer readable medium encoded with a set of three-dimensional 
coordinates of a MurG protein having a three-dimensional structure that substantially 
conforms to the atomic coordinates of Table 1, wherein using a graphical display 
software program, the three-dimensional coordinates create an electronic file that can be 
visualized on a computer capable of representing said electronic file as a three 
dimensional image. 

40. A computer readable medium encoded with a set of three-dimensional 
. coordinates of an a-carbon backbone of a MurG protein having a three-dimensional 

structure that substantially conforms to the atomic coordinates of Table 2, wherein using 
a graphical display software program, the three-dimensional coordinates create an 
. electronic, file that can be visualized on a computer capable of representing said 
electronic file as a three dimensional image. 

41. A computer readable medium encoded with a set of three-dimensional 
coordinates of an a-carbon backbone and conserved amino acid residues of a MurG 
protein having a three-dimensional stmcture that substantially conforms to the atomic 
coordinates of Table 3, wherein . using a graphical display software program, the three- 
dimensional coordinates create an electronic file that can be visualized on a computer 
capable of representing said electronic file as a three dimensional image. 

42. A computer readable medium encoded with a set of three-dimensional 
coordinates of a donor nucleotide binding site of a MurG protein having a three- 
dimensional structure that substantially conforms to the atomic coordiriates of Table 4, 
wherein using a graphical display software program, the three-dimensional coordinates 
create an electronic file that can be visualized on a computer capable of representing said 
electronic file as a three dimensional image. 

■43. A computer readable medium encoded ^with a set of .three-dlm.eiiijp^^^^^^ 
coordinates of an acceptor binding site of a MurG protein having. a three-diraeast^^ 
structure that substantially conforms to the atomic coordinates of TabI? 5, Nyherd^^^^^^ 
- ' 203 ' .■■ '''y'V-^-] : 
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a graphical display software program, the three-dimensional coordinates create an 
electronic file that can be visualized on a computer capable of representing said 
electronic file as a three dimensional image.. 

44. A computer readable medium encoded with a set of three-dimensional 
coordinates of a membrane association site of a MurG protein having a three- 
dimensional structure that substantially conforms to the atomic coordinates of Table 5, 
wherein using a graphical display software program, the three-dimensional coordinates 
create an electronic file that can be visualized on a computer capable of representing said 
electronic file as a three dimensional image. 



45. A method for identifying a potential inhibitor of a UDP-glycosyltransferase enzyme, 
the method comprising the steps of: 

a. using a three-dimensional structure of UDP-glycosyltransferase enzyme as defined by 
atomic coordinates of UDP-glycosyltransferase enzyme according to FIG. 5; 

b. employing said three-dirhensional structure to design or select said potential inhibitor; 

c. synthesizing said potential inhibitor; and 

d. contacting said potential inhibitor with said UDP-glycosyltransferase enzyme in the 
presence of a substrate to test the ability of said potential inhibitor to inhibit said UDP- 

' glycosyltransferase enzyme. . • 

46. The method according to claim 45, wherein said potential inhibitor is selected from a 
database. 

47. The method according to claim 45, wherein said potential inhibitor is designed de 
novo. 

48. The method according to claim 45, wherein said potential inhibitor is^designed from 
a known inhibitor. 

49. The method according to claim 45, wherein said step of employing said three- 
dimensional structure to design or select said potential inhibitor comprises the steps of: 

a. identifying chemical entities or fragments capable.of associating with UDP- 
glycosyltransferase enzyme; and 



b. assembling the identified chemical entities or fraigments into a single rnolfecule/tb^^^^^^ 
provide the structure of said potential inhibitor. / • . / ^'l:^^: ^ 
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50. The method according to claim 45, wherein the potential inhibitor is a competitive 
inhibitor of mutant UDP-glycosyltransferase enzyme. 

5 1 . The method according to claim 45, wherein said potential inhibitor is a non- . 
competitive or uncompetitive inhibitor of mutant UDP-glycosyltransferase enzyme. 

52. A model of a UDP-glycosyltransferase, wherein the model represents a. three- 
dimensional structure that substantially conforms to the atomic coordinates of Table 1. 

53. The model of claim 52, wherein the structure substantially conforms to the 
atomic coordinates and B-values represented by Table I. 

54. The model ofclaim 52, wherein the structure is monomeric. 

55. The model of claim 52, wherein at least about 50% of the s.triicture has an 
average root-mean-square deviation (RMDS) of less than about 2.5 A for backbone 
atoms in secondary structure elements in each domain of the structure, 

ie: The model of claim 52, wherein the MurG protein comprises an amino acid 
sequence that is at least about 25% identical to the amino acid sequence of the £. coli 
MurG protein. 

57. The model of claim 52, wherein the MurG protein comprises an amino acid 
sequence that is at least about 40% identical to the amino acid sequence of the £, coli 

. MurG protein. 

58. The model of claim 52, wherein the MurG protein comprises an amino acid 
sequence that is at least about 60% identical to the amino acid sequence of the E. coli 
MurG protein. 

59. The model of claim 52, wherein the MurG protein comprises an amino acid 
sequence selected, from the group consisting of the amino acid sequence of a MurG 
protein from Escherichia coli. Bacillus subtilis, Aquefex aeolicus, Borrelia burgdorferi, 
Chlamydia pneumoniae. Chlamydia trachomatis, Enterococcus faecais, Enterococcus 
hirae, Haemophilus influenzae, Helicobacter pylori J99, Helicobacter pylori, 
Mycobacterium . tuberculosis, Porphyromonas gingivalis,. Rickeitsia 
prowazekii,Streptomyces coelicolor, Sireptomyces collinus. Streptococcus pneujnoniae, ' 
Synechocystis sp. (strain PCC6803), Thermotoga maritime, TindTreponema pallidum, 
mutant of any of the amino acid sequences, and a variants of any of the.,a.4.ina^^^^^ 
sequences. 
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60, The model of claim 52, wherein the MurG protein comprises an amino acid 
sequence selected from the group consisting of the amino acid sequences of MurG 
proteins as deposited in the NCBl database and identified with Accession Nos. 
CAB51993, A71316, E70579, C71699, F70195, A43727, JC1275, BVECMG, 
CEECAM, 083535, Q9ZK59, CAB85280, AAF39020, BAA18775, AAD26629, 
CAB73295, P37585, Q9ZHA9, Q9ZHDC0, Q9ZBA5, Q9X4H4, Q9WY74, P74657, 
006224, Q9Z702, 084766, 069552, )67238, 051 708. .025770, 007670, 007109, 
P45065, CAB66324, AAC68356, AAF06830, P18579, PI 7443, P17952, PI6457, 
P07862, AAE23178. AAD53936, CAA18668, CAA38869, CAA38868, CAA38867, 
CAA38866, AAD08196. BAA0I453, BAA01455, BAA01454, AAD19042, CAA45558, 
CAA74235, AAD10537. AAD06652. AAC95450, CAA14869, AAC73201, AAC65509, 
AAC67113, AAC45636, CAB08640, AAC22793. AAC07193, BAA24357, CAB13395, 
BAA01355, AAB35538, I904153C, 1808265B, 1808265A, CAA36866. CAA36869, 
CAA36868, CAA36867, CAA36776, and AAA99436. 

61. The model of claim 52, wherein the MurG protein comprises an amino acid 
sequence obtained from an organism selected from the group consisting of bacteria, 
small pathogenic organisms, cyano bacteria, higher-order bacteria, spirochetes and 
thermal stable bacteria. 

62.. The model of claim 52, wherein the MurG protein comprises an amino acid 
■ sequence obtained from an organism selected from the group consisting oi Escherichia 
coli. Bacillus subtilis, Aquefex aeolicus, Borrelia burgdorferi. Chlamydia pneumoniae. 
Chlamydia trachomatis, Enterococcus faecais, Enterbcoccus hirae, Haemophilus 
influenzae, Helicobacter pylori J99, Helicobacter pylori, Mycobacterium tuberculosis, 
Porphyromonas gingiyalis, Rickettsia prowazekii,Streptomyces coeiicolor,- Streptomyces 
collinus, Streptococcus pneumoniae, Synechocystis sp. (strain PCC6803), Thermotoga 
maritime, and Treponema pallidum. 

63. The model of claim 52, wherein the MurG protein is a structural horriologue of 
the £. coli MurG protein. 

64. The model of claim 52, wherein the structure comprises an n-termirial and-.C- 
terminal domain connected by a covalent peptide linker, and wherein each dbfnain has an • 
alpha/beta fold. 

65. the model of claim 52, wherein the RMSD is less than. 2.5 A ov^^:\tisl-^ ': 
aligned C-alpha atoms in each domain. ... . * 
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66. The model of claim 52, wherein the N-terminal domain comprises two glycine 
rich loops. 

67. The model of claim 66, wherein the amino acid sequence of the two glycine rich 
loops comprises GGTGGH and G-GGYVSG. 

68. The. model of claim 52, wherein the C-terminal. domain comprises one glycine 
rich loop.. 

69. The model of claim 68, wherein the glycine rich loop comprises the amino acid 
sequence GGSQGAR or GGS-GAR. 

70. The model of claim 52, wherein the atomic coordinates are generated by the 
method comprising the steps of: 

(a) providing a MurG protein in crystalline form; 

(b) generating an electron-density map of the crystalline MurG protein; and 

(c) analyzing the electron-density map to produce the atomic coordinates. 

71. The model of claim 70, wherein the crystalline MurG protein is produced by a 

method comprising the steps of: 

(a) combining MurG protein with UDP-GlcNAc , and . 

(b) inducing crystal formation to produce said crystalline MurG protein. 

72. The model of claim 70, wherein the erystalline MurG protein is produced by the 
. hanging drop method in which MurG in buffer is at a concentration of at least 5 ug/ml 

and is combined with a reservoir solution and crystallizes, 

73. The model of claim 72, wherein the buffer has a pH range from about 6.5 to 
about 9.0, and a buffer concentration range from about: 10 mM to about 200 mM. 

74. The model of 73, wherein the buffer is a Tris or a Hepes buffer, having a pH from 
about 7.0 to about'8.5. 

75. The model of 74. wherein the buffer has a pH of about 7.9. 

76. The model of claim 73, wherein the buffer ftirther comprises at least one salt, 
chelating agent, or reducing agent. 

77. The model of claim 72, wherein the reservoir solution has a pH range from about 
5.0 to about 9.0 and the buffer concentration ranges from about 10 mM to about IM, , . 

78. The model of claim 77, wherein the reservoir solution further comprises at least 
one suitable precipitant, a detergent, and a reducing agent. ^ . ; ; ; . 

79. The model of claim 78, wherein the reservoir solution comprises' a., N;?MES:^ 
sodium citrate buffer having a pH from about 6;0 to about 7.0, 
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80. The model of claim 79, wherein the buffer has a pH of about 6.5. 

81. The model of claim 78, wherein the precipitant is selected from the group 
consisting of ammonium sulfate and sodiuiri potassium tartrate. 

82. The model of 78, wherein the detergent is TritonX- 100. 

83. • The model of 78, wherein the reducing agent is DTT, DTE or beta- 
mercaptoethanoL 

84. The model of claim 71, wherein the MurG protein and the UDP-GlcNAc are in a 
1 :3 molar ratio. 

85. The model of claim 71, wherein the buffer comprises 0.1 M NaMES, pH6.5, 
0.9M (NH4)2S04. 0.4% TRITON X-100®, and 10 mM dithiothreitol (DTT). 

86. The model of claim 71, wherein the step of generating an electron-density map 
comprises analyzing the crystalline MurG protein by X-ray diffraction. 

87. The model of claim 70, wherein the model is a computer image generated by a 
computer-readable medium encoded with a. set of three-dimensional coordinates of the 

. three-dimensional structure, wherein, using a graphical display software program, the 
three-dimensional coordinates create an electronic file that can be visualized on a 
camputer capable of representing the electronic file as a three-dimensional image. 

88. A model of a donor nucleotide binding site of a UDP-glycosyltransferase (MurG) 
protein, wherein the model represents a three-dimensional structure that substantially 
co;iforms to the atomic coordinates of Table 4. 

89. The model of claim 88, wherein the donor nucleotide binding site is located 
within the MurG C-terminal domain. 

90. The model of claim 88, , wherein the structure substantially conforms to the 
atomic coordinates! and B-values of Table 4. 

91. - The model of claim 88, wherein at least about 50% of the structure has an , 
average root-mean-square (RMSD) of less than about 2.5A for the conserved amino acid 
residues for the donor nucleotide binding site of the E. coli MurG. ' 

92. The model of claim 88, wherein the donor nucleotide binding site comprises an 
amino acid sequence that is at least about 70% identical to the conserved amino' acid 
residues of the donor nucleotide binding site of E. coli MurG. 

93. The model of clainfi 88, wherein the donor nucleotide binding site comprises an ■ - 
amino acid sequence that is at least about 80% identical to the bonserv.^d ainirta'acld 
residues .ofthedonornucleotide binding site of the E. coli MurG. " •'. V- -.- ^ > 
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94. The model of claim 88, wherein the donor nucleotide binding site comprises an 
amino acid sequence that is at least about 90% identical to the conserved amino acid 
residues of the donor nucleotide binding site of the E. coli MurG. 

95. The model of claim 88, wherein the donor nucleotide binding site comprises an 
amino acid sequence that is at least about 95% identical to the conserved amino acid 
residues of the donor nucleotide binding site of the E. coli MurG. 

96. The model of claim 88, wherein the atomic coordinates are generated by a 
method comprising the steps of: 

a) providing a Murg protein in a crystalline form: 

b) generating an electron-density map of said crystalline MurG protein; and 

c) analyzing the electron-density map to produce the atomic coordinates. 

97. The model of claim 88, wherein the model is a computer image generated by a 
computer-readable medium encoded with a set of three-dimensional coordinates of the 
three-dimensional structure, wherein, using a graphical display software program, the 
three-dimensional coordinates create an electronic file that can be visualized on a 
•computer capable of representing the electronic file as a three-dirnensional image, 

;98. A model of an acceptor binding site of a UDP-glycosyltransferase (MurG) 
protein, wherein the. model represents a three-dimensional structure that substantially 
conforms to the atomic coordinates of Table 5 . 

99'. The moder of claim 98, wherein the structure substantially conforms to the 
atomic coordinates and B-values of Table 5. 

100. The model of claim 98, wherein at least about 50% of the- structure .has an 
average root-mean-square (RMSD) of less than about 1.5 A for the conserved amino acid 
residues in the acceptor binding site. 

101, The model of claim 98, wherein the acceptor binding site comprises an amino 
acid sequence that is at least about 70% identical to the conserved amino acid residues of 
the acceptor binding site of E. coli MurG. 

102, The model of claim 98, wherein the acceptor binding site comprises. an amino 
acid sequence that is at least about 80% identical to the conserved amino acid residues of, 
the acceptor binding site of E. coli MurG. 

103. The model of claim 98, wherein the acceptor binding site compris^s '^n,^^^^ 
acid sequence that is at least about 90% identical to the conserved amifjp actd residl^^^^^^ 
the E. coli MurG. ; : ;v 
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104. The model of claim 98, wherein the acceptor binding site comprises an amino 
acid sequence that is at least about 95% identical to the conserved amino acid residues of 
the acceptor binding site of the E. coli MurG. 

105. The model of claim 98, wherein the acceptor binding site comprises an amino 
acid sequence that is at least about 70% identical to the amino acid sequence selected 
from the group consisting of Escherichia coli, Bacillus subtilis, Aquefex aeolicus, 
Borrelia burgdorferi. Chlamydia pneumoniae. Chlamydia trachomatis, Enterococcus 
faecais, Enterococcus hirae, Haemophilus influenzae, Helicobacter pylori J99^ 
Helicobacter pylori, Mycobacterium tuberculosis, Porphyromonas gingivalis, Rickettsia 
prowazekii,Streptomyces coelicolor, Streptomyces collinus. Streptococcus pneumoniae, 
Synechocystis sp. (strain PCC6803), Thermotoga maritime, and Treponema pallidum. 

106. The mode! of claim 98, wherein the atomic coordinates are generated by the 
..method comprising the steps of: 

a) providing a MurG protein in a crystalline form: 

b) generating an electron-density map of said crystalline MurG protein; and 

c) analyzing the electron-density map to produce the atomic coordinates.. 

107. The model of claim 98, wherein the model is a computer image generated by a 
coniputer-readable medium encoded with a set of three-dimensional coordinates of the 
three-dimensional structure, wherein, using a graphical display software program, the 
three-dimensional coordinates create an electronic file that can be visualized on a 
computer capable of representing the electronic file as a three-dimensional image. 

108. A model of a membrane association site of a UDP-glycosyltransferase (MurG) 
protein, wherein the model represents a three-dimensional structure that substantially 
conforms to the atdmic coordinates of Table 6. 

109. The model of claim 108, wherein the structure substantially conforms to the 
atomic coordinates and B-values of Table 4. 

110. The model of claim 108, wherein at least aboiit 50% of the structure has an 
average root-mean-square (RMSD) of less than about 1.5A for conserved amino acid 
residues in the E. coli membrane association site. - 

111. The model of claim 108, wherein the membrane association site comprises an' 
amino acid sequence that is at least about 70% identical to the conserved/imm^^^^ , 
residues of the membrane association site of E. coli MurG. " ^ X . ; ; 
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112. The model of claim 108, wherein the membrane association site comprises an 
amino acid sequence that is at least about 80% identical to the conserved amino acid 
residues of the membrane association site of the E. coli MurG. 

113. The model of claim 108, wherein the membrane association site comprises an 
amino acid sequence that is at least about 90% identical to the conserved amino acid 
residues of the membrane association site of the E. coli MurG. 

114, The model of claim 108, wherein the membrane association site comprises an 
amino acid sequence that is at least about 95% identical to the conserved amino acid 
residues of a membrane association site of the E. coli MurG. 

115, The model of claim 108, wherein the membrane association site comprises an 
amino acid sequence that is at least about 70% identical to the amino acid sequence from 
organisms selected from the group consisting of Escherichia coli. Bacillus subtilis, 
Aquefex aeolicus, ■ Borrelia burgdorferi. Chlamydia pneumoniae. Chlamydia 
trachomatis. Enterococcus faecais. Enterococcus hirae. Haemophilus influenzae. 
Helicobacter pylori J99. Helicobacter pylori. Mycobacterium tuberculosis. 
Porphyromonas gingivalis. Rickettsia prowdzekii.Streptomyces coelicolor. Streptomyces 
collinuSi Streptococcus pneumoniae. Synechocystis sp. (strain PCC6803), Thermotoga 
maritime. Treponema pallidum. 

116! ■ The model of claim 108, wherein the model is a computer image generated by a 
: computer-readable medium encoded with a set of three-dimensional coordinates of the 
three-dimensional strucmre. wherein, using a graphical display software program, the 
three-dimensional coordinates create an electronic file that can be visualized on a 
computer capable of representing the electronic file ks a three-dimensional image, 

117. A computer-assisted method of structure based drug design of bioactive 
compounds, comprising the steps of: . 

(a) providing a model of a UDP-glycosyltransferase (MurG)prolein or a 
donor nucleotide binding site, acceptor binding site or membrane association site; 

and ' . . , ■ 

(b) designing a chemical compound using said, model. , . 

118. The method of claim 117, further comprising the step of synthesizing the 

chemical compound. -.t^ ■ ^/■'':/:---^:-\'-''- 

119. The method of claim 118, further comprising the .step, breyajua^^^^^^ 
bioactivity of the synthesized chemical compound. 
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120. The method of claim 118. wherein the model of the UDP-glycosyltransferase 
(MurG) protein represents a three-dimensional structure comprising the atomic 
coordinates listed in Table 1. 

121. The method of claim 1 18, wherein the model of the donor nucleotide binding site 
represents a three-dimensional structure comprising the atomic coordinates Table 4. 

122. The method of claim 118, wherein the model of the acceptor binding site 
represents a three-dimensional structure comprising the atomic coordinates in Table 5. 

123. The method of claim 118, wherein the model of the membrane association site 
represent a three-dimensional structure comprising the atomic coordinates in Table 6. 

124. The method of claim 118, wherein the model comprises a computer image 
generated when the atomic coordinates listed in Table 1 are analyzed on a computer 
using a graphical display software program to create an electronic file of the image and 
visualizing the electronic file on a computer capable of representing the electronic file as 
a three-dimensional image. 

125. The method of claim 1 18, wherein the step of designing comprises computational 
screening of one or more databases of chemical compounds in which the three 
dimensional structure of said compounds are known. 

126. The method of claim 125, further comprising interacting a compound identified 
. by the screening step with the model by computer. 

127. The method of claim 118, wherein the step of designing comprises directed drug 
design. 

128. The method of claim 118, Wherein the step of designing comprises random drug 
design. 

129. The method of claim 1 18, wherein the step of designing comprises grid-based 
drug design. 

130. The method of claim 118, wherein the step of designing comprises selecting 
compounds which are predicted to mimic the three-dimensional structure of 'the three- 
dimensional structure of the MurG protein. 

131. The method, of claim 118- wherein the step of designing comprises selecting 
compounds which are predicted to bind to the three-dimensional structure of the JMurG ' 
protein. 

132. The method of claim 118, wherein the bioactivity is selected from ;tlie/g£Q 
consisting of inhibiting binding of a nucleotide donor compound to thef Mur(^.prQt6i^^^^^^^^ 
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inhibiting binding of an acceptor compound to the MurG protein, or inhibiting 
association of the MurG Protein to a membrane. 

133. A model of the three dimensionaLstructure of a MurG protein , wherein the 
model is produced by the following method comprising the steps of: 

(a) providing an amino acid sequience of a MurG protein and the amino acid 
sequence of the Escherichia coli MurG protein; 

(b) identifying structurally conserved regions shared between the the MurG 
protein and the E. coli MurG protein; and 

(c) determining atomic coordinates , for the MurG prgtein by assigning the 
structurally conserved regions of the MurG protein to a three dimensional structure using 
a three dimensional structure of the MurG protein which substantially conforms to the 
atomic coordinates represented in Table 1, to derive a model of the three dimensional 
structure of the MurG protein amino acid sequence. 

134. The model of claim 133, wherein the MurG protein amino acid sequence 
comprises the sequence of an amino acid sequence selected from the group consisting of 
the amino acid sequences of MurG proteins as deposited in the NCBI database and 
identified with Accession Nos. CAB51993, A7I316, E70579, C71699, F70195, A43727, 
JC1275,.BVECMG, CEECAM. 083535, Q9ZK59, CAB85280, AAF39020, BAA18775, 
AAD26629, CAB73295, P37585, Q9ZHA9, Q9ZHDC0, Q9ZBA5, Q9X4H4, Q9WY74, 
P74657, 006224, Q9Z702, 084766, 069552, )67238, 05 1708, 025770. 007670, 
007109, P45065, CAB66324, AAC68356. AAF06830, PI 8579. PI 7443. PI 7952. 
P16457, P07862, AAE23178. AAD53936, CAA18668, CAA38869, CAA38868, 
CAA38867. CAA38866. AAD08196, BAA01453. BAA0I455, BAA01454, AAD19042. 
CAA45558, CAA74235, AAD 10537, AAD06652, AAC95450, CAA14869, AAC73201, 
AAC65509, AAC67113, AAC45636, CAB08640, AAC22793, AAC07193. BAA24357, 
CAB13395. BAA01355, AAB35538, 1904153C, 1808265B, 1808265A, CAA36866. 
.CAA36869, CAA36868, CAA36867, CAA36776. and AAA99436. • : 

135. A composition for inhibiting the activity of a glycosyltransferase comprising a 
compound that inhibits the activity of a glycosyltransferase, wherein the cortpouncl.^^^i^^^^ 
identified by the method comprising the steps of: :: ^ 

(a) providing a three-dimensional structure of a MurG protein^.> ■''^''-Cr^^::^J 
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(b) using the three-dimensional structure of the MurG protein to design a 
chemical compound that inhibits activity of a glycosyltransferase; 

(c) synthesizing the chemical compound; and 

(d) evaluating the ability of the chemical compound to inhibit the activity of a 
glycosyltransferase. 

136. e composition of claim 135, wherein the glycosyltransferase is a MurG protein. 

137. The composition of claim 135, wherein the three-dimensional structure of the 
MurG protein substantially conforms to atomic coordinates represented by Table I. 

138. The composition of claim 135, wherein the compound is selected from the group 
consisting of an inorganic and an organic compound. 

139. . The composition of claim 135, wherein the compound is a substituted pyrimidine 
analogs 

140. The composition- of claim 135, wherein the compound is selected from the group 
consisting of an analog of a MurG protein, a substrate analog of a MurG protein, a donor 
molecule analog of a MurG protein, and a membrane analog of a MurG protein. 

141. The composition of claim 135, fiirther comprising a component selected from the 
group consisting of an excipient an adjuvant, and a carrier. 

142. A composition for stimulating the activity of a glycosyltransferase comprising a 
• compound that stimulates the activity of a glycosyltransferase, wherein the compound is 

identified by the method comprising the steps of: 

(a) providing a three-dimensional structure of a MurG protein; 

(b) using the three-dimensional structure of the MurG protein to design a 
chemical compound that inhibits activity of a glycosyltransferase; 

(c) synfhesizing the chemical compound; and 

(d) evaluating the ability of the chemical compound to stimulate the activity 
of a glycosyltransferase. 

143. A method to determine a three-dimensional structure of a MurG protein 
comprising the steps of: . . 

(a) providing an amino acid sequence of a MurG protein, whereih/the threcr • 
dimensional structure of the MurG protein is not known; .;. . 

(b) analyzing the pattern of folding o( the, amino, acid sequence^in>i^fc 
dimensional conformation by fold recognition; and ' • j 1 
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(c) comparing the pattern of folding of the MurG protein amino acid 
sequence with the three dimensional structure of the E. coli MurG protein, wherein the 
three-dimensional structure of the E. coli .MurG protein substantially conforms to the 
atomic coordinates represented in Table 1 . 

144. A method to derive a model of the three-dimensional structure of a MurG protein 

comprising the steps of: 

(a) providing an amino acid sequence ofa MurG protein; 

(b) identifying structurally conserved regions shared between the MurG 
protein and the E. coli MurG protein; 

(c) determining atomic coordinates for the MurG protein structure by 
assigning the structurally conserved regions of the MurG protein to a three-dimensional 
structure using a three dimensional structure of the E: coli MurG protein based on atomic 
coordinates represented in Table I to derive a model of the three dimensional structure of 
the MurG protein amino acid sequence. 

145. The method of claim 144, further comprising assigning atomic coordinates for 
side chains of said MurG. protein by determining sterically allowable positions using a. 
library of rotamers. 

146.. A method to derive a three dimensional structure ofa crystallized MurG protein 
cpmprisirig the steps of: 

. • (a)' comparing'the Patterson function of a crystallized MurG protein with, the 
Patterson function of crystalline E.'coli MurG protein tp produce an electron-density 
;map of the crystallized MurG protein; and 

(b) analyzing the electron-density map to produce the three dimensional 
structure of the crystallized MurG protein. 

147. The method of claim 146, further comprising the step of rotating, the Pattersor 
function of the crystallized MurG protein on the Patterson function of the crystalline E 
coli MurG protein to determine the correct orientation of the crystallized MurG proteir 
in a crystal of said crystallized MurG protein to identify the initial phases of thf 



crystallized MurG protein. 

148. The method of claim 146. further comprising the step of electrpnicajl) 
stimulating the three dimensional structure of the crystallized MurG protein^tQ. .!^^^^^^^ 
computer image of the three dimensional structure of the crystallized.lNiur^ proJtein. ^. - . 
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Defective images within this document are accurate representations of the original 
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Defects in the images include but are not limited to the items checked: 
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□ GRAY SCALE DOCUMENTS 
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